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PREFACE. 



IN" tlio preparation of this work, the itim of the author has 
been to furnish a brief and comprehensive test-bo^jk, in 
which no more of theory shall be iutroduceil than is necessary 
for the illustration of such principles and processes of urith- 
Qietic as are needed in the common business of everyday life. 

The work is thoroughly inductive in its methods. The 
priucij)lCB and processes of computation are developed by in- 
daetive questions and exercises; the ordc-r of arrangement 
and gradation of the topics and applicttions is logical and 
jMxigresBive, hence, practical; the deBnitionH and rules ai-o 
clear and concise; the applications, both oral and ivritten, 
are numerous and varied, familiarizing the pupil with ordi- 
nary business transactions, .. .. 

The drill and oral exercises presented in the fundamental 
rules are peciilinrly adapted to secure rapidity and accuracy in 
ttie "ase of numbers, and to pupils who liave not been thorough- 
ly drilled in similar exercises, either orally or in any first 
book, these are of the first importance, and are a eufBcient 
preparation for the written work that follows in each topic. 
Hence, pupils who have received only oral instruction in the 
lower primary grudes, may take up this book without first 
using a more elementary work. 

Those who are already familiar with such exercises should 
not pass over them without a thorough review of the same, 
the toriUeii work of each topic being ipiite as full, both of 
, aislract and of applied examples, as any other similar book. 

Many new features have beun iutroduced, which will be 
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^^V acknowledged improvGmcnts. Some tiew vietltods and iUustra- 
^^L iions, favorublo to clearness and brevity, will be noticed; rules 
^^M have been I'educed to the minimum uumbei' ; a single rule, 
^^B each, is given for Maltipliciition, and for Division of Fractions; 
^^B only two, for all cages of Reduction of Denominate Numbitrs, 
^^■"whether integral or fractional ; /oraiuZos are substituted for 
^^^ rules, whenever they clearly indicate tbe steps to be taken in 
the solution of raamples; and when the principles, explana- 
tions, and processes malte the rule obvious, it is omitted, and 
the pupil left to rooatruet one in bis own language. 

(Cancellation is made very prominent, e^pecial]y in Fraw 
tions. Interest, and Proportion, Its application in working 
Interest, Partial Payments, and Proportion preflents 
Taluable, and practical features. 
Such topics, rules, and applications an are of minor impor- 
■tance to the majority of Grammar School pupils, who are 1 
qualifying themselves for the ordinary business of life, have- 
been placed in nn " Addenda," and may be taken up in their 
proper connection with kindred matter in the body (rf the 
book, or at ita close, or omitted entirely, and thus the coarse 
completed independent of them, at tbe option of the pupil or 
teacher. 

The endeavor of the author has been \a present a clear, sys- 
tematic, and comprehensive text^book, sufficiently full fur the 
student and ordinary business man, introducing the latest 
improvements, discarding obsolete terms, repetitions and need* 
less theories, and so in quantity/ and quality of matter ti^ 
economizs time, labor, and inoney, and at the same time ^toI 
unity, system, and practical utili/y to the science and art ri 
computation. How nearly this end has been attained caa M 
determined by the only tnio test of a text-book — its use in ths 
class-room by the iutelligent and experienced teacher. 

D. W. P. 
BnoOKi-TN, July, i883. 
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EiSH's Arithmetic] 



J^UMBER TWO. 



1. AritJmietic is the Bcienco of unmbera and the art of 
ComputattOD. 

As a teietiix, Hrithmctic troata of the nature and properties of numbertL 
Aa an art, it tooDhes hun lo appl/ a knowlcdgo of numbers to practical 
and business purposes. 

3. AuHJ^isonathiogiOragroap of thiuga regarded asom. 
Thus, OJI4 iay, one man, o)ie ten, ona dozen, ore luuta. 

3. A ntimber is a unit, or a collection of unite. 

Thns, OTM, Hx; five books, eight dayn, um numlicrs. ^^L 

A avmhet ttnsverata the qaeatioD," Ilaie many?" ^^M 

4. An integral nutnbei' or integer is a number rap-'' 
resenting whole things. 

Thus, G, 7 ; 12 books, D men, 20 daja, are integers or wliola tliing^a. 

5. The unit of a number is one of the collection form- 
ing that number. 

Tbna, 1 is the nnlt o( 4 ; 1 dollar is the nnit ot 5 dollars. ' 

6. JjiUe numbers arc numbers having the same kind of 

('t, or that exproea the same kind of quantity. 
(na. 3 and 5, 3 days aud G days, 5 csnCt and 10 eenU are like Daml>ci& 



NOTATION AND NUMERATION, 

7. Notation is & method of wrihnj numbere. 
Kniubei's ase expressed by words or characters. 
The cbftracters maj be cither ^^wres or letters. 

8. Numeration is the method of reading numbers 
pressed by cbiiracters. 

9. Arabic notation employs fen different cbaractere 
ea.\]cd figures, to express uarabers, viz.: 



4 s 



4. 5 6 7 



/uw, jIm, 
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■ The first character, nauijht, is also called cipher, or xer6,\ 
Snd when standing atone, has no va!iio. 

The other nine are called significant fignres, bccansB each 
has a value of its own. They are also called digits. 

Those ten characters, when combined according to certain j 
iciples, can be made to express any number. 

10. In representing nnmbers, objects are enpposed to ba I 
'tirranged in groups of ten, eiich group being ten times as great l 
as the next lower grouj), and having a different name. Hei 
wo have single things, or M?a7s; next, ^row/w containing ten 
inits, or one ten; next, gronpg containing fen, tens, or qm 

mdred; and again, groups coutaimng ten hundreds, or SM 



'., etc. 



K 



11, This method of gronping is called the decimal nys- 

tetn^ from the Latin decern, which signiGes ten. 
The eaccessive order of units in a number form a senlef 
id when the increase or decrease is uniformly ten, it is called 
decimal scale. 
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The first niDO numbers aro cuch expressed by 
'5^ fiS^^'s, and are called units of the first 



13. Since there is no single cliaracter to cspreas 
the number teit, by grouping ten ones or units of 
llie first order into a larger collection, there is 
formed a unit of the second order, called ten, 
written 10, 

In the same manner ore expressed, 



2 tena, or Twenty, by 20, I 6 tens 

3 tens, or Thirty, by 30. 7 timf 

4 tens, or Forty, by 40, 8 t,:n! 
6 lens, or Fifty, by 50. I 9 tout 

The greatest nnniber that can be 
expressed by two figures is &9. 

14. By grooping t«n nnits of the 
* second order or len tens into a lurger 
collection, there is formed a unit of 
the IhiTd order, called one hundred, 
written 100. 
Hdn like manner are expressed, 



r Sixty, Ly 60. 
r Seventy, by 70. 
r Eighty, by 80. 
r Ninety, by 90, 




2 himilre<d, by 200. 


6 liuQiirpd, by 600 


3 ItuDdred. by 300. 


7 bundted, by 700 


4 hundred, by 400. 


S buDdrrd, by 800 


fi hundred, by 600. 


9 hundred, by 900 



The numbers from one hundred to nine hundred ninety- 
nine inelnsive are expressed by writing hundreds in the third 
place from (lie riyhl, lens in the second place, and units in 
}» first place. 

ftl^cateet number that can be expressed by three figures 



r 

■ oft 

■ JrttI 

■ thcr 
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15. By groiijiiiij- ton units 
of tlic third orJcr or Un kun- 
drcds into a larger cullectiun, 
there is formcrt n unit of tlic 
fourth order, cftlled oiie Ihou- 
mud, written 1000. 

Id like mantior ixm t 

S thDiuand, b; 2000. 
8 tbousaml, hy 3000. 
4 thoiiMud, liy 4000. 
fi itiousand, by SOOO. 
e tliousaad. by 6000. 

Tlin niimbors from oiio Uioiisitnd to nine thousand nhi 
r humlred niuoty-iiino nre expressed hy writing thousands in tl 
ftiuHh place from the right, hundreds in the third place, t 
j In tho second placo, and nnil^ in tha first place. 

The greuteat number that can be expressed by four figures] 
B 9999. 

16. In the same mnnner, other new orders are formod m 
represent larger iiumhora, by grouping /en units of tlieyiwr/M 
order to form tho_^/A order, or tens nf thousands; and tem 
nnita of the fiflh order to form tbo «i>//( order, or hundreds-. 
of thousands, etc 

Thus, 43SOTli wiirrwnliiO uniiB of thojJnl order, 7 anits nf tho *rtMn(I 
onler. oniu of tho third order. 3 unitx of tlio foiirlh order, 8 units t)t\ 
XtM fifth order, and 4 units of the »ixth ordiT, nnd is reul, Pi/tir Aunilrtt' 
Oartn-tiM Ihoutaiid »etietUs-*u!. 
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Table. 

10 TiiltB (/) make 1 Tea, written, lO. 

10 Teus tttt) •■ 1 Hunrlred. ■■ tOO, 

10 Ilumlrals <(0») " 1 Thousnnd, " lOOO. 

10 Thousands (.1000) " 1 Ten-thousutd, *' /OOOO. 



NOTATIO!^ AND NUMERATION: 
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K^T. Orders of units are denoted by the position of tho 
fignres used in expressing a number. 

Thus, 632 represents 8 units of thn JlrH order, 8 units of tlie iiefon4 
order, or 3 (ens, and 5 units of the third order or 5 kvnilredii. and is read 
j!w hitndred thirty -tvin. 

PaiNCiPLES. — I. Ten units of any order in a nvmber make 
ine unit nft/is next liigher order. 

II. When a figure is moved one place to the left, it representx 
units of ten limes the value it did before. 

III. Wlien a figure is moved one place to the right, it repre- 
sents units of one tenth the value it did before. 

When an7 order of nnlte in a number is vacant, the place should be 
d with a dpher. 



DRILL EXERCISES 



. Copy and read the following number.-, naming in each 
Shnmber of units of each order : 



420 


5C1 


030 


1542 


1020 


32507 


8473 


1256 


53100 



2190 
1327 



63732 



ffritc in figni-cs and read : 

1. Seven units of tho fourth order, eight of the second 
order, and three of the firat. 

2. Three units of the fifth orderj two of tho third, and one 
of tfae first. 

3. Two units of the sixth order, nine of the fifth, four of 
a third, one of the second, and seven of the first. 

i! Forty-seven thousand sis hundred forty. 
LiCne hundred forty-sis thonsand five hundred, 
pNinety-five thousand three hundred ten. 
Lfour hundred seventy thousand two liundred. 
t< Eight htmdred five thoasand one hundred throe. 
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[8 NOTATIO\- AffD efUMERATiOff. 

19. A perlfid. is a group of three orders of nnits, coavtiBg 
f from riglit to left. 

The Hrat period on tlio right is called ONITb' pgriod, the seeood, 
K' THotTSANDs' PiuuoD. tbo thini, MiiiLiOMt)' TEBiou, etc., w sUown in lb 
^ ftlluulng 



Millions. Thousnnds. 




I 



Numbei'n 
to be read. 



Beginnlnj; at tbo rfght, \hi> order of t'mj^e unit* occupioa the 
place; Unt, tlin second pJace; hn-ndredr, the tliird; thoimande, tho 
fourth ; tern qf thouminda, tliu ilftU ; hitndredt of thoutandg, the sixth ; 
miShnK, tho eeventli, rtc. 

Encli period is read liha & Dumber of three fiRnrea, giving it ths niMM 
of tha period ; lima, the first namber above is read, 50-1 biUion 137 iniUion 
801 thouaand G49, 



30. Rule fob Notation. — Begin at the left, and write W»j 
ivndreds, teJM, and units ofeachperiod in their proper order,* 
filling all vacant orders and periods witii ciphers. i 

21, HiTLB FOR Numeration. — 1. Begin at ihti right, antfj 

separate (he number into periods of three figures each. ' 

2. Begin at the left, and read each period us if it were uniit, .' 
giving each its name. 
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DH1 LL EXERCISES. 

S3. Express the following nnrabers by figures; 

1. Twentj-sbt thoiisand twenty-six. 

2. Fourteen thousand two hundred eighty. 

3. One hundred seventy-six thousand. 

4. Four liundi-ed Gfty thousand thirty-nine. 
6. Seven hundred twenty thousand !irty-six. 

6. Two hundred forty-nine thousand five linndred. 

7. One million ninety-six thousand two linndred tei 

5. Seven million thirty-six. 
9. Five hnndi'ed sixty-three thousand four, 

10. One million ninety-six thousand. 

11. Ten million ten thousand ten hundred ten. 

13. Four hundred eighty-three million eight hundred six- 
I teen thousand one hundi'ed forty-nine. 

13. Seven hundred fifty million six thousand nine hundred. 

14. Ninety-nine billion thirty-seven thonsaud four. 

15. Five billion eighty million one hundred ten thousand 
seven ty-five. 

10, Ten million two hnndred forty thousand seveiitecu. 

17. Four hundred twenty-six billion twelve million eight 
hundred sixty. 

18. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-iiiuc. 



Copy, point off. 


lud rL 


ad the followin 


i; numbers: 


19. 24835. 


25. 


310430. 


31. 


53000008 


SO. 500037. 


26. 


6423001. 


32. 


890040C 


21. 20304. 


27. 


120897. 


33. 


250708590 


23. 600317. 


28. 


4058205. 


34. 


46G370035 


23. 108300. 


29. 


31628045. 


35. 


3730010000 


2-t 100103. 


30. 


84076301. 


3G. 


43020871400 
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INDUCTIVE EXERCISES. 

23, 1. How many are 3 poanda and 3 pounds ? 3 pcndi* 

I and 4 pounds? 5 ponnds and 3 pounds? 

2. Can yoa unite 6 books and 4 pounds ? Why not? 

3. Can jou unite 3 pounds and t pounds ? Why? 

4. How many are 6 units and 4 units? 

5. How many are 3 tens and 4 tens ? 5 tens and 3 tensP 

6. How many are 4 hundreds and 5 hundreds? 

7. What is the unit of 3 men? Of la rods? Of 8 tens? 

8. What is the unit of 4 tens ? Of C liundreds ? Oi 
I these units be united ? Why not ? 

9. What kind of nvmiera only can be united? Whi 
* orders of units? 

10. How many are 9, 3, and G ? G, 3, and 9 ? 3,6, and f 

11. Is the result changed by uniting the same numbers . 
a. different order? 

IS. A farmer sold G sheep to one man, and 9 to anotht 
I How many did he sell to both ? 

13. If a coat costs 10 dollars, and a pair of boots 8 dollai 
[ what is the cost of both? 

14. James gave 4 pears to George, and 5 to Belle, ai 
r' kept 7. How many pears had he at first ? 

15. In a shop are 8 men, C boys, and 7 girls at work. Hoi 
I many persons in all aro at work ? 

Principle. — Only like numbers and vnits of the same ordt 
■■an be added. 
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DEFINITIONS. 



Addition is the process at tinding a mimbcr e^uaJ 
i two or more like numbers. w- _ 

'Hie Bum or amount Is tlie number found by addition. ^^^H 

^^ 25. The sign of addition is -|-. It ia readplvs, ffitfS 
eigniiies more. 

\ 36. The sign of equality ia =, It is read, "equals," 

"■is equal io." 
L TfaoB, 6 + 6 = 11 1b read, 6 plus 6 egua!i 11. It mnj also be read, 



!7. An equation is an psprpa 
of equality bet^ein two niim 
'Iwrs or eets of nambers 

Thus. B+4= 12 is Qu equation and is 
reed, 8 jH'os 4 equah IS and means that 
the sum of 8 and 4 ia equal to 13 8 + 4 s 
'diafirwt meniber of the cq latSnn and 13 is 
die teeond mtntber; and t) 4 aad V* aie 
G^ed tbe teriiu of tlie equatlcm 



e tlic menihers and tiic /e^'nis of eacli of the following 




eqnatioua : 

1. 7+10=17. 

2. 8+13=20. 

3. 15 + Cz=3l. 

4. 30=20+10. 



C. 12+8=16+4. 

7. 14 + 6=12+? 

8. 9+20=? + 7. 

9. 25+?=5 + 



11. 8+9 + ?=25. 

13. ?+e + 8=15 + 8. 
33. 10+?+5=20 + 10. 

14. 21 + 7 + 6 = ?+25. 



5. 9 + G=10+5. 10. 36 + 0=? + 20. 15. 9 + 13 + 10=24+? 



Tlie expreaaion "^?" ia read "equals how manyf" 
"equals tohatf" 
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Drill table no. i. 

ABCDGFGHI 

1.238G72465 



2. 


3 


4 


2 


7 


5 


1 


G 


8 


3 


3. 


4 


7 


3 


9 


4 


G 


3 


4 


7 


4. 


1 


5 


G 


3 


6 


5 


8 


2 


4 


5. 


7 


1 


9 


2 


8 


4 


2 


7 


1 


6. 


6 





5 


6 

• 


9 





7 


5 


8 


7. 





6 


1 


4 


6 


8 


4 


9. 


6 


8. 


5 


8 


4 





7 


1 


9 


3 


5 


9. 


8 


3 


7 


3 


5 


9 


3 


G 


2 


10. 


3 


7 


2 


5 


4 


G 


5 


7 


9 



I 



The pupil may be exercised on the above table as follows : fir^U by 
eolumnSfat sight, givo the sum of each number and the one below it; 
then, by lines, give the sum of each number and the one to the right of it. 

In like manner, practice with sets of three figures, then of four, and 
Bo on, until each column from bottom to top, and from top to bottom, 
and each line from left to right, and from right to left, can be added witfi 
rapidity and accuracy. 

Next start with 1, and add to it each column and each lino successive- 
ly ; then start with 2, 3, etc, to 10. 

The pupil should be required always to add as he counts : thus, in 
column A, beginning at the bottom, say, 3, 11, 16, 22, 29, 30, 34, 37, 89. 

The above and all other subsequent drill and oral exercises are designed 
for daUy practice in numbers. Not more than five minutes should be 
given to this kind of work in connection with the regular lesson. 
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DRILL EXERCISEI.- 

29. 1. Ailii or eonnt by S'a from 3 to 3C. 
WrilUn, 3 + 3 + 34-34-34-3 + 3 + 3 + 3 + 3, etc. 
fiftwi, 3, 6, 9, 12, 15, 18, 81, 24, 87, 30, etc. 
Nest, form a new combiaiition, commencing witb 1, ftnd 
then another, commencing with 2, thus: 

2, 5, 8, 11, 1^ 17, 20, 23, SO, 29, etc. 
Add, or count, 
S. By 2"8 from 4 to 60. I B. By 4'a from 1 to 53. 

3. By 3'8 from 1 to 43. 6. By 4'b from 5 to 45. 

4. By 3'a from 6 to 51. | 7. By S's from t to 83. 

Id like manner, treat the remaining digits C, 7, S, and 9. 

8. Add by 3*8 and 3'a alternately to 33. 

Writlen, 2 + 3+2 + 3+2 + 3+3 + 3 + 2 + 3, eto. 



Bead, 
In like manner add, 
9. By 2'b and 4'8 to 48. 

10. By 4'8 and 5'g to 73. 

11. By 5'a and S'a to C9. 



7, 10, 13, 15, 17, 20, 



25, etc 



13. By 3'saud G'a to 75. 

13. By 5'8 and C'a to 88. 

14. By lO's and S's to 100. 



Add the following rapidly, from the (I'pen book, naming 
only results, thus : 9, 15 ; 13, IG, 20; etc. Then the teacher 
may diclale tho first member, and the pupil give the second. 



9+ + C = 




15+ 3+ 6 = 


8+ 9+ = 


12+ 4+4 = 




3 + 15+ 4 = 


9+0+8 = 


4+12+4 = 




8 + 11 + 10 = 


10+ 7+ 5 = 


6+ 9 + 3 = 




1C+ 0+10 = 


21+ 7+ = 


12+ 7 + 6 = 




V + 20+ B = 


9 + 13 + 10 = 


The teachpr may 


Bdd 


lliise Iu!t esBrcisfe 


9, or tho pupil he rwioirod 


pbce apoD the aS^la 


ortlie blackboard, 


rigiool work of the aam. 



addition: 



ORAL EXERCISES. 



^^B 30. 1. How many units are S, 6, aud 7 ? 9, S, and 8 P ' 
^^B 2. How many /ens are 4 tens, 6 tens, and 7 teoa ? 
^B 3. How many tens are 40, 60, and 70 ? 50, 20, and 80 ? I 
^^1 4. How many hundreds are 4 hundreds, 6 hundreds, and ' 
^^F 7 hiindi-cds ? 

5. How many hundreds are 400, COO, and 700? I 

6. How many thousands are 4000, GOOO, and 7000 ? 

It will be observed tbot the lUJn of 4, 6. and 7 is the eaiae, whetbH 
thej lepreBenl tent, hundreds, or thousand. 

7. How many tens and K/ii7s are 30, 25, and 13 ? 

8. How many hundreds, tens, and Jinils are 200, 30, andS? | 
Ans. Z himdreda 3 tens 3 units; read, iico hundred thirty- ' 

|«^A^, 338. 

Give the sum of each of the following at sight : 



200 + 50+7. 


13. 1000+ 500 + 20. 


400+60 + 5. 


14. 2500+ 300 + 40. 


900+40+9. 


15. 5000 + 2100 + 80. 


600+70+4. 


16. 700 + 3000+65. 



17. A barrel of flour cost 10 dollars, a ton of coal 6 dollars, 
and a caddy of tea 9 dollars. What was the cost of alt? 

Analtbib. — The gum oC 10 dollaiB, dollsrs, and S dolkrs, which !■ 
SS dollars. 

18. There are 9 birds sitting on one limb, 6 on auotfaei 
and 8 on another. How many birds on the three limbaP 

. 19. An orchard contains 50 apple trees and 46 pear tree* 
I How many trees in the orchard? 

In all the drill and oral exercises, little more than vioddt can be fclTC 
The tcuclier is Gxx>'^ted to give such additional examplua lor practice H 
niBj be required. 




ADDITION. 19 

20. George earned 47 cents one day, and 32 cents the next. 
How many cents did he earn in both days ? 

21. A man bought a sleigh for 45 dollars, paid 22 dollars 
for repairing it, and 7 dollars for painting it. What was the 
entire cost ? 

22. A tailor bought two pieces of cloth, one containing 37 
yards, and the other 29 yards. How many yards in both 
pieces? 

23. There are ^^ boys and 45 girls in a school. How many 
pupils in all ? 

24. What is the cost of a pound of tea at 53 cents, and a 
pound of coffee at 27 cents? 

25. A lady paid 36 dollars for a shawl, and 24 dollars for 
dress goods. What did all cost ? 

►31. The dollar sign is $. It is read, dollars. 

Thus, $45 is read, 45 dollars; $9 is read, 9 dollars. 

33« The character #, or the letters cf. or cts., are used to 
denote cents. 

Thus, 28^, OT28cts, is read, 28 cents. 

33. To distinguish dollars from cents, when written as one 
number, a point ( . ) is placed between the dollars and cents. 

Thus, $6.25 is read, 6 dollars 25 cents. 

34. Since 100 cents make one dollar, cents always occupy 
two places at the right of the point. 

Thus, 42 cents may be written, $.42 ; 18 cents, $.18. 

35. If the number of cents is less than 10, a cipher must 
occupy the first place at the right of the point. 

Thus, 8 cents is written, $.08 ; 4 dollars 6 cents, $4.06. 

36* The sign $ and the point (.) should never be omitted. 



ADDITION. 



37. Oopy and read the fallowing numberB ; 



^ 



1. t45G. 


5. ^A2. 


0. 475.84. 


13. «.05. 


3. ftl350. 


C. ♦.OS. 


10. $125.07. 


14. Si.03. 


3. $35600. 


1. *.03. 


11. 4200.40. 


15. *.02. 


4. (30250. 


8. «.10. 


12. Si40l.0a. 


10. «.70. 



Express the following by proper figure 

17. Eight (loJIars fifty cents. 2G. 

18. Twelve dollars twenty cents. 

19. Forty-one dollars ten cents. 

20. Ninety-eovcn cents. 

21. Six dollars eighteen cents. 
. Fifty-five dollars five cents. 

23. Eighty-one dollars ten cents. 
34. Two hundred fifty cents. 
Three liiiiidred eight cents. 



1 and sigDS : 

C3 dollars 80 cents 
105 dollars 9 ceutft 
100 dollars 10 cents. 
3ir> dollars 5 c 

30 dollars 3 coDt& 

10 dollars 9 cents. 
310 dollars 41 cents. 

7(S dollars 84 cent). 

70 dollars 7 oesti,. 



WRITTEN EXERCISES. 



38. To find tho s 



r more inimbors. 



1. Find the sum of 405, 7C3, and 338. 

EsPLANATiON.^AminEc) the immbere so that unita 4(]5 

of tliu e.iDio order atund in the same column, ivnn 

When thu 8am of any column is 10, or mnro than „„„ 

10, it contaiiiB ono or iiioro units of a lii^kcr order, - 

wliicli mast be added to (lie neiC coluQiTi. 1465 Sam. , 

Beain with tlin lowest order of units, nnd ndd »mic1i 
oolunin separately, pronoiuicing BU«wa,iivp results njily. thus, 8,10, IIH 
the enm of the units, equal to 1 ten 5 units. Writs the units in tiiR 
ttnita" place, and add tlio 1 ten to tlio tens' cnhiran ; thus, t, 4, 10, 16. tbrf 

■a of the Un.\ equul to 1 hundruJ tens. Write tim 6 tens In the tenn 

place, and add tlin 1 hundred to the liondiwis' column : lliua, 1, 8, 10, 14,. 

f the himdrrdt, Wjiinl fo 1 thousand 4 hundr.'da, which wiilM 

^n the hondreda' and thuusanda' places, Ilencc, tLo (uni ia 1465. J 




r — 
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In like manner, copy and add the following: 




(2.) 


(3,) 


(■!■) 


(5.) 


870 feet. 


407 pounds. 


713 men. 


t2342 


335 " 


390 '• 


300 " 


7C0 


«a " 


C78 " 


478 " 


1479 


»76 " 


536 " 


956 " 


687 



In arranging (or addition, dollars ahonld be written undei 
dollars, and cents under cents, in such order tliat the poitUs 
Btand in a vertical line. 

Copy and add the following: 



<«■) 


(7.) 


(8.) 


(9.) 


M.07 


1200.35 


J20.30 


tl45.24 


2.80 


57.84 


7.56 


30.60 


12.39 


125.06 


13.08 


105.08 



10. 



.65 



.75 



10. Find the sum of J370.2I, «9.49, J3.07, and «.94. 

11. If 4 loads of coal weigh resjiectively l!)i2, 1600, 3100, 
and 1873 pounds, what is the entire weight ? 

12. Gave »325 for ii horse, »375.50 for a carriage, t75. 75 
for a harness, and *20.62 for a robe. What was the cost of 
the whole ? 

""" Riri.E. — 1. Write the numbers so that figures of the same 

order stand in the same column. 
— 2. Beginning at the right, add each column separately, ana 

terile the sum, if expressed by one figure, under the column 
^added. 

3. ^f the sum of any column consists of more than one figure, 

write the unit _fignre under that column, and add the remant- 

ing figure or figures to the next column. 

To test the reault, perform tbc addiiion in tlio roverae directiou, mitl, 

if the reaulta agree, the work is probably correct. 



(15.) 


(16.) 


(17.) 


(18.) 


600 


1407 


3028 


6(31 


9J 


30SS 


078 


2074 



The following is also a good exercise for the slftte 
board: 

Expi.A^iATtoN.— Writ* two numbera, bs 343 and 534 ; 

tdd tli«ni, una UBO lliclr nani. 87G. an a third numUr ; llien ^^ 

kUU tlw tUrce nuinlwrs and ase tbeir Bum, 1752. lor ufa'irlh ^^^ 

namber, and bu on, us for sa d<«lred. IKi 

Add the following, cxteodiog each to the sixth number: 

(13.) (U.) 

247 481 

32S 149 

19. 133 + 450 + 785 + 13 + 345 + 901+507 + 48 = ? 

80, 18345 + 67800 + 8763 + 347 + 1037 + 198760 = ? 

81. 172+40O5 + 3761+aO472 + 367012 + 10763 = ? 
S3. «34(i.86 + *85.50 + «100.09 + ftl7.75 + #.9G = ? 

23. (i84.00 + $?CO |-*1235.18 + *56.73 + *1000 =: ? 

24. H500 + *03.19 + *508.07 + *24.30+I300.05 = ? 

25. A mercliatit bought at public eale 853 yurda ofbrM 
c!otli.750 yardi3nfiimalin,S110 yards of flannel, and 350 JM 
of flilk. IIow many yards in all ? 

26. Bought a pair nf boots for 18.50, an umbrella for fSM 
a pair of gloves for $1.25, some collars for $.75, and a hut fi 
$4. What was tho whole cost ? 

27. A lady gave 448.50 for silk for a dress, llG.75 for 
trimmings, and 115.62 for making. What was tho cost of tM 
dross? , 

28. Find the sum of 5736 dollars 45 cents, 1200 dollars W 
centa, 405 dolkrs 15 cents, 50 dollars E) cents, and 84 cents, . 

29. A lady paid 13 dollars for a scarf, 3 dollars and 25 cent) 
for a fen, two dollars for a pair of gloves, and 42 centa tol^ 
collar. How much did she pay for all ? 

30. A has «2248, B has *3677. and C has 800 more than J 
and & together. IIuw many duilurd have all ? 



J 



ADDITION. 



F31. Paid $3456 for a honse, *426.r3 for painting it, $2809.48 
for furniture. What waa the coat of the whole ? 
32. From Chicago to Detroit is 384 miles ; Detroit to Sub- 
pensioD Bridge, 230 miloe ; Suspension Bridge to Albany, 304 
milea; Albany to New Yorlt, 143 miles. What is the distance 
' from Chicago to New York ? 



(33.) 


(34.) 


(35.) 


(36.) 


(37-) 


(38.) 


199.64 


96356 


$117.76 


98304 


1728 


$675.84 


24 96 


6016 


29.44 


6144 


864 


168.86 


6.24 


376 


7.36 


384 


108 


10.56 


1.56 


141 


1.84 


■24576 


81 


1.33 


12. 4S 


188 


3.68 


'3072 


5296 


.96 


.08 


1504 


58.88 


145 


3456 


2.64 


3.13 


762 


1.38 


49153 


432 


84.48 



39. Four loads of coal weigh respectively 2148, 1970, 2209, 
and 1894 ponnds. What is the weight of all ? 

40. A gentleman gave to each of hia five sona $3840.50. 
What sum did he give to all ? 

41. A speculator bought, at different times, wheat as fol- 
lows : 300 buehels, for $480.75; 615 bushels, for $1391.70; 
2000 bushels, for $4240; and 1310 bushels, for $2620.80. 
How much wheat did he purchase, and what did it cost him ? 

For examples 42 to 48 inclusive, use the numbers in a lim 
across the page; for 49 to 53, iu columns aa arranged. 



(49.) 


(50.) 


(51.) 


(52.) 


H50,38 


$475.00. 


$8120,60 


$30403. .55 


74.06 


600.18 


475.17 


286.09 


349.71 


34.60 


46.82 


5304.62 


8.94 


109.09 


120.08 


20463.20 


67.08 


66.87 


2401.50 


607.05 


603.70 


10.07 


500.07 


6315.46 


42.51 


246.23 


1208.92 


73! 90 
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H 39. 


DEILL 


TABLE 


No. SI 








A 


U 


C 


D 


E 


F 


O 


1 1. 


3 


5 


G 


2 


90 


BOO 


COCO 


■ ^' 


5 


11 


3 


7 


120 


400 


4000 


■ ^° 


2 


7 


B 


3 


20 


700 


BOOO 


■ 1. 


6 


2 


7 


9 


80 


800 


7000 


1 "' 


12 


6 


G 


I 4 


80 


200 


3000 


B ^' 


8 


4 


4 





10 


000 


1000 


■ 7. 


7 


8 


11 


5 


70 


900 


2000 


■ ^' 


4 


3 


7 


10 


40 


100 


0000 


I "' 





9 


12 


3 


30 


BOO 


4O00 


■ 10. 


B 


10 





7 


00 


000 


8000! 


B 11. 


10 


7 


8 


12 


.50 


300 


11000 


la. 


6 


5 


G 


8 


110 


200 


12000 


Specific dlnrtions for 


ualnjt 


the above table for addition mav be found 


nnd.^ 


Table No 


l.page 


16. Tables Nos 


1 and 2 will afford 


very profit 


aljla drill eierc 


Bcs ia all the fundaincDtal rules of Arithmettc. 


The teacber will obHcrve that besides the drills 


m AMkim, 8«Utab. 


&«. 


MailipUeai 


iun. and DitU 


on, this and Table No. 1 also aHord abun- 


dimt 


eiBiciae la NiimViotiim 


The exerelses of 


adding, etc., at ngM, 


also 


loyolvB n 


unieriilinff at 


lighl. Further eie 


ciae may 


be had, by 


lapidlj reading 


the eolnmtiB and lines. 


Also, by ti 


entelly prefiiing one 


orm 


,re Heuro. 


to each niunber, and the 


readiuu rapidly by eoluma Bad 


by line. 
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SUBTRACTION. 



INDUCTIVE EXERCISES. 

40. 1. How many are 10 ceQta less 3 cents? lOcontalesB 
4 cents? 10 cents less 5 cents? 

2. Five taken from 10 leave how many? 7 from 10, how 
many? 8 from 10? 3 fiom 10 Y 

3. How many tenaare I' /bhs less 3 icws? Qlens\ess5 leusf 

4. How many hundreds arc 7 hundreds less 4 hundreds f 
9 hundreds less 6 hundrscls ? 800 Icsa i300 ? 

5. How many thousands are 8 thousands kss 3 thousands? 
9 thousands less 5 thousands? 7000 less 4000 ? 

e. What is the unit of « miles ? Of 13 acres ? 

7. Can 6 miles be taken from 12 acres? Why not? 

8. Can 5 hnndrcda bo taken from S thousands? 4 tens 
from 7 tens ? Why F 

9. Only what kind of a nnmher can he taken from another ? 

V'&tsciPJ.'&.—Any nvmber, or any order of units, can be 
subtracted only from a like number, or a like order of units. 

Mrl. Subtraction is the process of finding the difference 
between two like numbers. 

1. Tbe minuend ia the number from wliicli tlie other la taken. 
S. The subtrahend is the iiuTribpr to be taken from iho miuQend. 
8. The difibrenca or remainder ia the number found by sub' 



"~^43. The sign of subtract ion is — . It is read mifius, 
•Bd signifies less. 

ThOB, 9—6 — 8 IB rend, 9 minus Q etpiali 3, or 9 lesM G eguala 8. 



SUBTRACTFON. 



^^E DRILL EXERCISES. 

^H 43. Write apon the slato or board a line of fibres, thnB! 

■ 3, 4, 2, 5, 7, 3, 8, G, 9, 5. 

^V 1. At dghi, promptly give the difference between each two | 

^■'Oonsectttivc numbers; thus, 1, 3, 3, 2, 4, 5, 2, ete. 

^r 3. Next, give the difference between the svm of eacli two I 
oonseontive numbers, and the number next on the right; 
thus, 3 and 4 less 3 is 6, 4 and 3 less 5 is 1, etc. Then re- ] 
peat, simply naming the results, 5, 1, 0, 9, 3, 5, etc 

^3. Thcu sabtriict euch numbcrinsuccession from lOj IhuB, | 
, G, 8, 5, 3, 7, 3, 4, 1, 5. 
4. In the same manner, subtract each number from 11, 18, 1 
13, 14, 15, etc.. to 20. 



I 

I 



A largo niimbar of Blmilar eicrcisea laaj be obtained bj the ubq of 
DrIU Tublea Nob. 1 and 3. 

Each line and column of tho table should bo used for dnlla like the 

Next, give thedlfforenco hot ween the awn of two consocutlvo numbsrs 

(knd the number next below in each column ; then, between tho gum of 

ro consecutive numbers and the number uost on the right, iu each Utut. 

6. Take 3 from 23 till the remainder is 1. 

Written, 23— 3—2— 2--2— 2— 3— 2— 3— 2-2 = 1. 

Jiead, 23, 21, 19, 17, 15, 13, 11, 9, 7, 5, 3, 1. 

6. Take 3 from 26, till the remainder is 3. 

7. Take 4 from 28, till the remainder is 0. 

8. Take 4 from 3D, till the remainder is 3. 

9. Take 5 from 62, till the remainder is 2. 

10. Begin with 2, and count 39 by adding 3 Buccessively , 
then reverao and subtract 3, till tho remainder is 2. 

11. Begin with 3, and count by 4'8 to 31 ; then reverse, and 
subtract 5, till the remainder is 2. 

12. In like manner, beginning with different numbers, add 
forward and subtract back by 4's, 6's, G's, 7'b, S'e, and O's. 



1^ 



I 



SVBTRACTIDI^. 

Eqiiations to be treated in the eamc manner as thoa 
Art. 39: 

C+4~3 = 7 + 5—6= 6 + 9 — 7 = 

9+5—6= 8 + 7—4= 10 + G— 8 = 

-5 + 6 = lO-i + 8 = 11-4 + 9 = 

rapid cscrciac : 
Vt^/BK, 9+8-5 + 3 + 7-3 + 6-8 + 4 + 5—9, etc. 
Read, 9, 17, 13, 15, 33, 30, 2C, 18, 33, 37, 18. 

8. 7 + 6 + 4—8 + 10—5 = ? I 10. 10+10—8 + 5-7 + 9 = ? 
0. ]2 + 5 + 7_3+8_C + 4=:''l 11. 4 + 13 + 8—5—6 + 7 = V 
Sinilur dictation exercises may bo given by the teaclier, or put upon 
llic alnte or blackbourd by tliH pupiL 

ORAL EXERCISES. 

44. 1. How many units are 9 units less 4 nnits ? 9 — 4? 

2. How mauy tens are 9 tens less 4 tens ? 90—40 ? 

3. How many /iKwrfreds are 9 hundreda less 4 hundreds? 
900- 400 ? 

4. How many thousands are 9 thonsands less 4 thousands ? 
0000—4000 ? 

It iTill be obscrvEd that the diffcrenK betwesn ft and 4 abstract!}/ ia 
Ihe ume, nliether it r^preecnts naltB, tens, haodrede, or tbousandB. 



I 



S. Give the difference of each of the following at sight: 
50 and 20. 650 and 400. 3000 and 1000. 

70 and 30. 500 and 200. 8000 and 3000. 

60 and 1 0. 900 and 300. 6000 and 3000. 



I 



Also, when arranged in columm 



1200 5500 ICOO 2500 

10 800 30^ _500 1200 

For further eiercises of tiiia liind, ubo Drill Table No. 3. 



S8 SUBTRACTION. 

t. A grocer having 20 boxes of lemons, sold 13 boxoa. How 
many boxes liad he left? 



8. If a man earna $12 a week and spends $7 for proTiaions 
how many dollars hua ho left? 

9. From a piece of cloth containiog 17 yards, 8 yards W8M 
cnt. How many yards remained ? 

10. A jeweler bought a watch for 811, and sold it f6r tl8. 
What was Ins gain ? 

11. Clarence had ten cents, and Eloine gave faim six more; 
ho then gave 7 cents for a hook, llow many cents had he left? 

■s botwcea 7 cenla and the sum ot 



12. Lillian bought a shawl for 816, and a pair of glovea for 
%%, and gave in payment two SIO billa. How much change 
should she receive? 

13. A man having 120, paid %t for a hat, and |8 for a vest 
How many dollars bad he left ? 

14. A hoy had 9 cents, ho earned 12 cents more, then gave 
7 confcB to his sister. How many cents had ho left? 

15. What is the difference between 76 and 39 ? 
Bepnrafirfrtholnrgprnttmbor.Te.intoCO+lO, 76 = CO + 16 

and tlie Bmnllpr. m. into 80 + 0, tlio digcrenix 39 = 30 + 0^ 

between 70 und 39 la 37. 37 = 30 + 7 

10. From a piece of cloth containing 56 yards, 18 yards 
were out. How many yards remained ? 

17. James having 75 cents, gave 12 cents for a book and 15 
cents for a slate. IIow many cents had he left F 

18. A man having received $45 for labor, paid $15 for a 
coat, $7 for a haiTol of flour, and J6 for u ton of coal. IIow 
much hud he left ? 



^H SUBTRACTION^. 30 

^^B. In a garilon are 57 fruit trees; 15 of Ihem are [wncli 
trees, 12 jilum trees, and tlio remainder jiear trees, IIow 
m&iiy peai- trees are tLere ? 

Wlmt is the dillereuce Ijetween 

20. 17aud4 + C?|23. 20andG + 6? I 2G. 13-(-5 and 25+3? 

ai. 34and9 + 5? 24. 35 and 9 + 20? 27. 27— 8 and U+S? 

32. 18aud7 + 7?|a5. 38 and 9 + 9? | 28. 30— 10 and 9 + 8? 



Find the omitted terms in the following equations 

29. 18— C = ? +G. 35. 28+ G = 40- 

30. 14+ 7 = 18 + ? 

31. 8+ 7 = 17—? 

32. 13+ 7 = ?— 4. 

33. 22—10 = 8 + ? 

34. 24— 8 = G+? 



36. 42-13 = 18 + ? 

37. 30+25 = ? +40. 

38. 37—11 = 19—? 

39. 36 + lG = 60—? 

40. 54-13 = ?+12. 



I 



tWRITTEN EXERCISES. 



> To find the diflbrence bctwRcn two like niinibcrs. 
'y. Pind the difference hetweeu 653 and 476. 



Mlrnicnfl, 



DlfTGrence, 1 



I 

^ PEcp cAWATiOK. — Write the less num- 
ber noder tbe greater, so tliat units of tbe 
same order s'and in the same coluroQ. 

Besfin vX tliQ right liand ond subtract 
each order of unite soparattly. 

Since 6 units cannot be taten from 3 units, iDcreasc the 3 units b; 10 
nnlts (I Un) taken from the next higlier order, making 13 units ; units 
twin 13 unitd leave 7 units, which write In the uuits' place. 

Since 1 of the lens waa united with the uaita, there are 4 tens left. 
Ab 7 tens canuot be suhtracted from 4 tens, incroaee tlic 4 tens hy 10 lens 
(1 hundrcil) taken from the nest hif{ber onler. maklcg 14 tens ; T lens 
from 14 lens leave 7 tens, wliidl write in tens* |ilacp. 

Since 1 of thebnndreds was united with the tons, there are .IhundrodB 
left ; and 4 hundreds f roui 5 hundreds lenve 1 hundred, which write ia 
duudndB' pliLce. Hence, the difference t)etwecn 633 and 470 is ITT. 



SUBTRACTION. 



nd^^SIKk 



"""Eui-E. — ]. Vi'riifi the suhtrahcnd uitder (!w jninuend, 

units of tile same order in the mme culumn. 
■^ 2. Biyin at the right hand, and take each figure of 

subtrahend from the figure above it, and write the result un- 

demeath, 
"^ 3. If any order of the subtrahend is greater than the 

order of the minuend, add 10 lo the latter, and snb/racl. 
■~ 4. T/ien diminuh by 1 the next higher order of the minuend, 

and proceed aa befure. 

~~ Phoop, — Add the remainder to the subtrahend; \f the sunt] 
is equal lo the minuend, the work ts correct. ] 

Instead of dtminiakiiig by 1 the next Uixihcr order of the mfniMn^l 
fraetieaitg we add 1 to tbs noxt lilglicr order ot tliu gubtTitkend. 

Copy, solve, and prove the following : 

(2.) (3.) (4) (5.) (C.) 

Min. 439 074 533 ' 834 423 

8ab. _m 337 _247 _203 ^ 

Rem. 867 

How many years from tho tlato of each of tlio followiug 
I erenta to the year 1887? 

7. Printing was invented in 1441. I 

8 llio teleacopD waa invented by Galiloo in 1610. ' 

9. First use of a leicoraotive in this country in 1830. 

10. First railway in the United Stntes built in 1837. 

11. The first iron steamship was built in isao. 
13. The first steamboat plied tho Hudson in 1807- 

13. The first passage of tho Atlantic by steam in 1839. 

14. The first lucifer match waa made in 1829. 

15. Tho first atool pen was made in 1830. 

16. The firat nowapaper published in Amorioa in 1704 

17. Tho electric telegraph first used in the U. S. in 1844. 



SUBTRACTION- 



SI 



K Hnmbera composed of dollars and eeata must be written as 
in addition. 

When one of the given numbers contains mnts, and the 
other does uot, fill the vacant places with two ciphers. 



(18.) 


(19.) 


(ao.) 


(21.) 


13^5.17 


$279. OU 


»105.08 


«7.00 


84.3G 


183.42 


67.00 


.84 



Sab tract 

23. 20763 from 53120. 

23. *73.16 from $138. 

24. $247 from *382,28. 

25. $54.26 from S;68.37. 
86. 2714 from 5945. 

27. »30.53 from $81.76. 



From 

28. *430,09 take $272.46. 

29. 1530D rods tuke 6472 rods. 

30. 120764 tons take 75028 toi 

31. 3886 tons take 1763 tons. 
33. 8569 feet take 6345 feet, i 
33. 9635 days take 7301 days^, 



Hnd the difference between 



34. 1304 and 5379. 

35. 1370 and 1421. 

36. 8673 and 3560. 



I 37. *57.46and$18.00 + *24.25. 

38. 850.20 + $4.0i and $76.31. 

I 39. $98.76 aud*;30,46 + $43.04. 



40. 3762 + 10341 and 44701 + 1900 = ? 

41. 3000+42301 and 720+1084+7343 = ? 

42. What is the sum of 4063 and 1335C, inercased by tlio 
difference between 15000 and 975 ? 

43. From the sum of 834G2 and 9030, subtract the differ- 
ence between 34000 and 7640. 

44. From the difference between 19876 and 6032, subtract 
the difference between 12000 and 673. 

45. A man has $10000. How much must he add to this, 
to be able to pay for a farm worth $13640 ? 

46. California contains 158933 square miles, and Texas 
S37331 square miles. IIow much larger is Tesas than Oali- 
Ibmia? 



SUBTRACTION. 



w 

^V 47. A man liaving $15740.80, gave S5085 for a Btore, and 
^^B •76i0.'i'5 for gooils. How much money had he left ? 
^Ht 48. A mercbaut bought u quantity of goods for $1348.65, 
^" and sold them for S1540, What did he gain? 

i'd. A man bought a western farm for $33700; he expended 
$4375 for improvements, and $28C3 for stock: he sold the 
whole for J32000. Did he gain or lose, and how much ? 

50. A man willed 8125000 to his wife and two children. 
To his son he gave $44675, to his daughter $26380, and the 

(remainder to hia wife. What waa his wife's share ? 
A convenient method of snbtracting the sum of two or more 



51. From 948 subtract (325+106 + 82). 943 

Explanation.— Write the numfaere as in addition, ( 335 

pplaciDg the minuend at tbR top. -(106 

"" 1 add and Bubtroct, thua ; 3, 8, 13, and 5 more make \ ^jq 

lis : write 5 id the remainder, and caiiy 1 k 



I 



t, and 3 more moke 14 -, write 3 in the remain- 435 

and carry 1 to tbe next column. 1, 2, 6, and 4 more mabeO; write 
4 in lie romainder. 

If tliO work is correct, tiio aom ot the TBtnainAer and the portf of the 
aubtnihend wii! equal the minuend. 



In like manner, solve and prove the following: 

(52.) (53.) (54.) (55.) 

Min. 7363 0704 2400 *350.00 

2043 ( 2363 ( 841 ( 145.73 

Sub. { 1525 
367 



Mr. Jones having *12470, paid 84070 for a honae, »927 
for furniture, and ilOOO for i m prove men te. How mncb 
money had he left ? 



SUBTRACrrO!^'. 33 

57. If a man's income is $10000 a ypar, and he paya #1500 
for rent, $1250 for proviaions, $375 for taxes, aad $1463 for 
otlier oxpeneea, how much hus he left ? 

58. A merchant of Sashville goes to New Orleans with 
$21600. Tie invests $7638.50 in groceries, $3310.65 in crock- 
ery, $1245.18 in woodenware, and the remainder in hardware. 
How miich does be invest in hardware? 

59. A man owns property valned at $75860, of which $45640 
is invested in real estate, $^5175. 75 in personal property, and 
the remainder he has in bank. How much has he in bnnkP 

CO, A man deposited in bank $8752 ; ho drew out at one 
time $4234, at iinother $1700, at another $962, and at another 
$49. How much had he remaining in bank ? 

61. A man buys goods as follows: groceries for $9,68; dry 
goods for $7.49 ; clothing, $19.95; naila for $2.58 ; and a plow 
for $9.75, and paya for them with a 50-dollar bid. How much 
change does he receive? 

C2. A gentleman poBseasing $47840, at his death gave to 
each of his two sons $18755, and the remainder to hia daugh- 
ter. How much did the daughter receive ? 

63. Three persons bought a hotel valued at $43075. Tho 
firet agreed to pay $8375.50, the aecond agreed to pay twice as 
much, and the third the remainder. How much was tho 
third to pay ? 

64. A man invests in trade at one time $680 ; at another 
time $820 ; at a third time $1580 ; and on a fourth occasion 
$420. How much must he add to the sum of these that thi^ 
amount may be $5000? 

65. A man bought a western farm for $22700 ; he expended 
$4375 for improvements, and $2863 for stock : he sold th« 
whole for $32000. Did he gain or lose, and how much 't 



MULTIPLICATION. 



rN DU CTI VE EXERCISES. 

4G. 1. At C conts piicb, wlmt is the oost of 4 orangt 
2. How many wnts uro G cents -}-{jcciit3+ 6 cental 
8. Wlmt ia the sum of C cents tnJicn/oMr times? 
4. Add by G's to 24 ; by 4'b to 34 ; by a's to ^4 ; 8'b to 34. 

6. How many arc four C's, or 4 times G ':* Six 4'a, oi fl I 
^ times 4? 

G. Do tho results differ? Wbynot? 

7. Jamea bongbt 5 pencils, at 7 conta each; how i 
times 7 conts did ho pay? What is ilie sum of 7 cents r 
pcatod 5 times ? 5 times 7 — ? 

8. Add by 7'a to ^5 ; by 5'a to 35. 

9. What la tlio dilTereiico between five 7'8 and aoren 6'3? 

10. Wiiat ia the sum of 8 repeated 3 times ? Of 3 repeated i 
8 times ? How many are 8 + 8 + 8 ? 3 times 8 = ? 

11. Wbat Bum ia produced by taking $8 five times ? 

12. AVhat is produced by taking us many times as there 
are units in 3 ? In 4 ? Ip5? 

13. At 80 a ton, what is the coat of 5 tons of coal ? 

AHALTBia.— Slnco 1 ton of coal eoHta $B, 5 tons cost 5 tiincB fO, or $80 
Iloneo, C toiiH of coal coat $30. 

14. What is the unit of $0? Of 5 ? Of the number pro- 
duced by taking tG five times? 

15. Should we repeat $0 five times, or 5 Ei.t times? Why ?j 
IG, What will tho unit of the number produced alwaya be 

like? Ans. Like the unit of the number repeated. 



MVL TTFLTCA TTOff. 
MuLTiPLioAnoir Tablb. 
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a 3 1 4 3 16 17 18 19 


lO 


11 1 VI 1 


1 


2 


4 6 8 JOl l:ij 14| 16| 18 


20 


22 1 34 




3 


6 1 9 1 13 15 1 18 1 ai 1 a* 1 a? 


30 


33 1 36 




i 4 


8 13 1 16 20 1 24 


28 1 33 1 30 


40 


44 48 




5 

1^ 


10 15 1 20 as 1 30 


35 1 40 1 45 


50 


55 60 




12ll8| 24 30l36 42 48 1 54 


CO 


60 1 72 




7 


H 1 21 1 28 35 1 42 49 5G j 03 


70 


77 


u 




S 


](i 


24 j 33 1 40 1 48 i 56 64 1 72 


80 


88 


96 




9 


18 


37 1 36 45 1 54 63 72 ! 81 


00 


90 1 108 




iio 

1 11 


20 


30 40 50 60 


70 80 1 90 


100 


no 120 




2-J 


33 44 55 66 


77 88 1 00 


110 


131 133 




!l3 


24|36| 48 1 60 1 72 1 841 9C |l08 


120 


133 


144 
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DEFINITIONS. 
47. MInftipIicntlon is tliu process nf taking one of two 
numbers aa many timoa as thero are units in tlie other. Or, 
It is a short method of adding equal numbers, 

1. Tlie multiplicand ia tlie number taken or tauUlpliecl.' 

2. The multiplier is the number by which to multiply. 
It shows h">i< innn// tima the muItipliriLiid is taken. 

3. The product is the fesuH found by muliiplico'ion. 

4. The multiplicaud and multiplier are called faetors, becanfle thoy 
produce tbo product. 

. 48. The Sign of multiplication ia x. It ia read 

iiTuex, or mulHplied by. 

When placed betireea two numberti, it shons that tbey are to be mnl- 
tipliod tugether. Thua, x 7 is read, 9 muitipiied £y 7, or 7 tinut 9. 



35 MUL ri PLICA TlOff. ^ 

49. Brief and rapid oral exercises Bhoiild freqneTitlj be 
given the pupil upon the tables, and in the fuiidumeDt^ 
opcnitioua of numbers. 

Pupils may b6 exercised in multiplication upon Tables I 
and 3, as follows: 

1 Firsi, bj oulumnB, of light, givethnproduct of each numberand th 
ODobulowit. Tlit^u taking iwu columnB,glvQtlii> product oC each palrol 
DuDibera. 

3. Tlien prnctlee on each tine from loft to right, and from right W 
TlioQ, takUiH; two linen, give ilie Baa;eB8ive products at sight. 

3. Next, mulUplytlio numliors in cacU lino and colmnn by 3, 0,4,1, 
etc, to IS, in evory cusQ namiiig only rcaultfl. 

The following device, or the Aritltmetlcal Chart, wliieh il 
confltriictod on the Bame plan, ia peculiarly adapted to facili- 
tate the mcmorizitig of the tabloa. 

Exi'LANATION.— 1. Draw On Iho slate or 
board a hiiiiiII equure, and around (lie intidt 
writi! tlio timnbera from 1 to 13 iDcliiBive, tu 
rejiukr order, an slioivn in ibe diagram. 

2, In the contra ivrite one of tbe BUinbeta, 
■a 3, for a laultipllFr, Commencing ^vitli 1, 
read rapidlj tlio product of the central fijniro 
and each figure iti the margin, first, to the 
■right, then to the I'fl, nanilns only rcsiiltB ; 
thus, 2. 4, G, etc Or read from the open book. 

8. Next practice. In the Bamo manner, with the numbers In the top 
and tlie bottom lines, and ia the right-hand and left-hand columns. 

4. Tlion use auccesBlvoly the figures in llie margin as multlplleM, and | 
the central llguro as the multiplicand. 

6. Now, to vary the exercise and test the pupil, the tencher mny poinl 
la rapid succasainn to the numbcrB in tiie margin, without regard to the 
order of arrangement, and the pupil, 08 promptly, give the prorf u/^f. 

0. By eruBing the central number, and inserting another, a new table 
and act of products are provided. 

7. In like manner, ccniinue this exercise until all the Dumbers in tb* 
margin have been used an erntTnl numbers. 

8. A few minutes, at each recitation, devoted to this drill exercise, on 
the lioanl, or chart, nlll soon make the pupila familiar with the tablea. 
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AfUL TIPLICA TWN. 



O, An abstract iiHinber ia a nomber in which the 
kind of unit is not named. 

Thua, 4, T, 9, 15, 40, an: abstract numbcra. 

61. A concrete number is a number in which the 
kind of unit h numed. 

Thos, 3 ffw«, 7 houra. d Umt are concrete numbcra. 

- S3. The pnrentheittR, ( ), and vincultini, , con- 
ned terms, mid show that the uumbei-s iiichided by tliem are to 
be treated aa one number. The signs + and — separate terms. 
'nia3.34-<(12— 7]agiuSes tliatalistobeinaltiplied by the difiei'CDCe 
betweiiu 13 and 7. 



INDUCTIVE EXERCISES. 

S3. 1. MTiat is the prodnct of 8 cents multiplied by 5 ? 

2. What kind of number ia the muUiplicandf 

3. What kind of number is the mull'pUerf 

4. What kind of number is the jDro^Kc/? 

5. Name two nunihera that are like and abstract. 

6. Name two numbers that are like and concrete, 
'I. What is the product of 13 feet multiplied by 7 ? 

8. What is the product of 9 multiplied by C? 

9. Wliat kind of numbers are the/rtt'/ors? Tho producl* 

10. What two parts in multiplication are always likci 
numbers ? 

11. Can you multiply 8 miles by 7 days? Why not? 

Prutciples. — L T/ie mulliplier is always regarded as an 
abairact nvmber. 

U. Tlie multiplicand and product are like numbers, ana 
wag be either concrete or abdracl. 

lo GXAiii])lea containing concrete nambera, the concrete number is the 
true imiUipliciiHd, but wlicn it ia tlie smaller, il is often, Tur cuavenience, 
Medriatnietfp aa tUe maltiplier. 



,rJf ' 



MVL T! PLICA TION. 



54. Tho |nipn may roml tJie following rajiiiJly, from tho 
wn book, thus: 04, 74 ; 36, ao ; 15, etc.* 



r 

■ 8x 8 + 10 = 
^L 8x 4-10 = 
■riDx 0+15 = 
^plOxU— 29 = 
■'f 0x11 + 13 = 

Bx4 = 9x6= 0x13 = 

3x9= ?xll= 11x10 = 

■^ 0x6= ISx 6= 10x12 = 



10x10—14 = 

7x13 + 10 = 
8x6—7 = 
Oxl2x 8 = 
1x13+ 8 = 



15x 3 + 15 = 

11 xll— 9 = 

13x + 35 = 

10x13—10 = 

12x11-13 = 

lOx 8 = 

Ox 7 = 

9x11 = 



I 



V Tho pnptl nm; make applied riampUii for llio nbovr. TIiuh, forSvll 

^* WliaC win i priuiida nrmifi^ruoat, at tlcents a|>i)uiid1' " AiiDtherppU 

lUity siiJvv ll tliuHT "4 luundH of BUgur will rust 4 limes U ceuta, ul ^ 

cunta." Km Sxd. " If a bug holds 3 biisluila uf wlieat, how waay butluill 

will Hiiuli bagB kuldl" etc. 

ORAL EXCHCIIEB. 

Find tlie result: 

1. Of 5 tiiiiL>8 G vnits ? OfflxSP OfSxC? 

a. Of 5 times 6 /ra«? OtCOxfi? OfSOxG? 

8. Of 5 timos G hundreds f Of (iOO X 5 ? Of 800 x P 

4. Of fi times G Ihoiisauda? Of (iOOOxS? Of 8000x6? 

5. 0/7x5? 70x5? 700x5? 7000x5? 



It will bo nbavrvcil that tho product of 13 by 5 Is il 
order ai utiils (i uiay ropri^Eent 



aamc. vLatoTCT 



rind tbo product of 






6. 8 by 6. 


10. C0hy4. 


14. 400 by R. 


18. 3000 by 7. 


7. 9byO. 


11. 80by 0. 


15. 300 by 0. 


li). 5000 by 6. 


8. 7 by 8. 


13. 40 by 8. 


Ifi. 800 by 7. 


20. 3000 by 0. 


8. 12 by 4. 


13. 50 by 9. 


17. 000 by 8. 


31. 7000 by 8. 





• For suirKfBtioiiB ou the riffhl use of bIjcimi, icb mitea on [MigB 85, 
f Muliiiilyitigeny nuniborbyO priKluwa ; und umltlplylng by rqj 
mmboriiroduccBO. TUub, 8x0, or 0x9 = 0. 



^H MULTIPLICATION. 39 

^^Bi When we say, multiply 8 by 7, what do we mean? 

23. lu the etiitenient, 9 times $12 are $108, name the mnl- 
tijilicaud; the multipJiur; the product; the facUirs; the 
abstract number; tbo concrete nnrabera; the like numhers. 

24. Name the two factors of 25 ; of 27 ; of 35 ; of 03. 

25. How many are 2 times 5 times 8 eenta ? Of what are 
% 5, and 8 factors ? 

20. Name three factors of 24 ; of 36; of 40. 

27. At $8 a ton, what is the cost of 4 tons of coal ? 

Ans. *8+t8 + $8-f-$8, or 4 times $3 = *32. 

28. What is the cost of (1 hate, at t5 a jiiece ? Ac $7 ? 

21). At 9 cents each, what will G melons cost? 8 mulons? 

30. How many are 7 times $S, minus i<G ? Plus tlO ? 

31. How many ai:e 10 times C bushels, plus 12 bushels? 

32. How many are 6 times 13 miles, less 30 miles? 

33. James gave 5 cents apiece for G oranges. How much 
change should he receive for 60 cents ? 

34. How much more than $35 will 6 ban-els of Hour cost, 
lit $8 a barrel ? 

35. George had 10 cents, and James had 5 times as many. 
How many had both ? 

3C. A man paid 14 a yard for 12 yards of cloth, and had 
$10 left? How much money had he at first? 

37. What will he the cost of cows at $26 each ? 
Analysis. —Sis cowa will cosl 6 HmeB $26. 6 times 6 units are 38 

uoiti, or 3 tens aii<I S utiita. and 6 tim 
3 tens and uiflfa, ora 15 teas and It u 
cost t;l.'i6. 

38. If the ears run 25 miles an hour, how far will they ran 
in 7 hours ? In 6 hours ? 

39. If a house rent for $31 a month, what is the rent for 6 
months? 8 months ? 10 months? 

40. When eggs arc 18 cents a dozen, what is the cost of 
Of 6 dozen ? Of 10 dozen ? 



40 



UVL TtPUCA TtOH. 



41. Heir tnoch le^ than $C4 wiU 5 bands of flottr cost, at 
#9 ft barrel? Hov much more is 6x12 + 9 than 7x9—3? 

1%. Wb»t is tbe diffcrcnoc in coet of 8 cords of nood, at t3 
A cord, ftod 6 tons of c««l, at (5 a ton ? 

Find the reqaired ferm ia the following eqnations: 



43. 4x10—4x5 = 

44. 8X6 + G+10 = 

45. 50—5x0+7 = 

46. 8x4—6x0 = ? 

47. 4x10 + 3 + ? = 



WRITTEN EXERCISES. 



»65. 'When the iiiuttiplii 
1. Multiply 374 by 4. 

ExTLANATiON Rv iliiH metliod, die nuiult 

{h oblaiaed bj addition. SiDc« the acits, tme. 
anJ hundreds in 374 are cnch to be tahirQ 
4 times, tlio result ia obuiueJ by writiog 374 
four limos in u culumn, ouJ StttUug tlif (iiin. 



48. 0x7 + 8+? =40. 

49. 12+4+8 xF = 32. 
60. 9x8 + 10—? = 75. 

51. 28— 20+4 X? = 5f.. 

52. Gl + 7 — ?xl0 = 48. 



couidsts ut* one ngiire. 



149G 



ExPLAKATlOH. — Tho pn^ecding lnctKal ia 
miieh Bliortcued b^ a>uAipliniti'i>n. Wnio ibo 
malliplicsnd 3T4 but oncii : and since its parts, 
S buodraJs, 7 tons, 4 units arc eacb to be taken 
4 times, nrile tlio multiplier 4 ander tbo units, 
aod multiply ; tlma. 4 timps 4 units are 16 units, 
the 6 nnita in anils' plare. and ndd the ] ten 

Next, 4 times T tecs ore 23 tens, and tho 1 
a hundreds Q tens. Writo tbe letis in tent 
dreda to the product of tho hundreds. 

Lestly. 4 limes 3 huudn-ds oro 13 hitndrods. and tbe3 bondieda added 
ninko 14 hundreds, or 1 thousand 4 hundri.-ds, ivIiicU write In the hno- 
Freds' end tbnanands' places, 

UcDCc, the jtnMfuct 14S)G is tliu saiuo 9» the tiim of itti u(|Ual lurta. 



SKCONIk 
HalllpllDUd. 374 
lialtiplkr, 4 

Piwlucl, 1496 

r 1 ton 6 uiiHfl. Writ* 
to the proituct of the ti>iii. 
leu added make 39 tena, or 
)' place, and add the 3 hnu- 



MUL TIPUCA TION. 



C. 4 times |!a04. 
7. 5 times k^th. 



Solve by both methods, 

2. 3 times 84. I 4. 5 timea 334. 

3. 4 times 135. I 5. times 363. 



8. Multiply 4621 by 4; by 5; by 6 ; by 7. ^ 

9. Multiply 3063 by G ; by 7 ; by 8; by 9. fl 
JO. Multiply 5604 by 3 ; by C ; by 8 ; by 5 ; by 7. ■ 
11, Multiply 28314 by 4 ; by 6; by 8; by 9 ; by 5. 

\%. Wbat will be the coat of 231 tons of coal at *9 a ton f 
AlihoDgh $0 is tbe Irut tnuUiplicaiid, for coDvi;aience via mny use it 

ts tUB multiplier, and 231 as tlie multipiicaod ; but tlie product is dullars, 

>ecaa3e the tme multiplicand is dollars. 
This is obvious, since 331 tons at $1 u too would cost f231, and at (S 



a ton, 9 timos |^1. 

13. What cost 3140 barrels of flour, at *8 a barrel 

14. What coat 1338 corda of wood, at 45 a cord? 

15. What cost 753 pounds of nails, at 7 cents a pound ? 
SoLDTiON.— 7 cents x 753 

When either factor contains cents, the^orf((c^ is cents, an^ 
may be changed to dollars and cents by putting^ the point ( . ) 
tioo places from the right, and prefixing the sign {V). 



I 



<16.) 
Mnltiply 143.73 



tl3G.04 



(18.) 
87 cents. 



(19.) 
83.06 



Product, «349.76 



«953.38 47.83 



*13.3 



20. At 6 cents a pound, what cost 675 pounds of rice ? 

21. At ♦4,37 a yard, what is the cost of 7 yards of cloth? 

22. What cost 326 tons of coal, at $6 a ton ? 
, What coat 379 pounds of nails, at 6 cents a pound P 

$6.75, what will 7 tons of coal cost? 



(48 MUL TIFLICA TION. 

56. Wlieii the tniiltiplicr cuusista of two < 
figures. 

1. Multiply 736 bj 45. 

Explanation.— Write 
till; multiplier uader the 
multiplicand, like orders 



af i; 



1 the B 



lecol- 



UnlIipliCBnd. 

UuUipllcr. 

let partial prod. 

Sd parttnl prod. 

£b tire product. 



[ Biuce the multiplier, 45, 
oonaiatB of 5 units 4 tens, 
the multiplicand is to bo taken 5 times plos 
6 times 736 is 3080, llie^r^t pftrtial prodi 
29140, the Sicond partial product. - 

Tlie turn of the partial products is the en 



3080 = 736 X 5 
2944 = 736x40 
33120 = 736x48 



40 li 



111 like manner, moltiplj 

2. 475 by 27 ; by 38. 

3. 678 by 36 ; by 47. 



4. #36.42 by 28 ; by 46, 

5. 170.45 by 05 ; by 82. 



^TlULE. — 1. Write the multiplier tinder the ■ fnuliiplicaitd, 

placing uni/s of He same order in (lie same column- 
"^ 2. Beginning at the right, mtilliphj each order of the multi- 
plicand ly each order of the multiplier, successively, and place 
the right-hand Jig lire of each partial product under the order 
of the multiplier used. 
■"" - 3. The sum of the partial products is the required product. 
When thcro arc ciphers in the multiplier, mulliplf \ij the significant 
figures only, since the product of any number b; is 0. 

6. Multiply 6432 by 75 ; by 67; by 136 ; t36.45 by 34 ; by 
37 ; by 126. 

7. Multiply 23073 by 128; by243; by 307; $142.50 by 63; 
by 234 ; by 325. 

8. Wbat will be the cost of building a lino of telegraph 274 
milea long, at Si907 a mile ? Of a brick wall 684 rods long, at 
|I132 a rod ? 



MUL riFLlCA riON. 
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9. If 1049 poQiids of seed cotton be raised from au aero of 
land, how many pounds will 38U uw'eB pruduce? 

10. If a cotton mill inauuructurea C^H yards of clotL in a 
diij, how many yai'ds can It muke in 297 days? 

Wliat is the product 

11. Of 2573 bushels by 94 ? 

12. Of *403.06by 127? 

13. Of 86072 pounds by 208 ? 

14. Of 31G times 8487.4(i? 

15. Of 507 times 30975 days? 

16. Of 325 times C408 cents ? 



17. Of 370607 by 4071 ? 

18. Of e0032{i by2G45r 
l!i. Of 73009« by 5006 ? 

20. Of 24070C8by 3406? 

21. Of 408091 by 2407? 

22. Of 73009 by 40035 ? 



Find tile cost 

23. Of 380 railway coaohos, at $7034.75 each. 

24. Of 67 hogsbeads of eugai", at $37.75 a hogBhoad? 

25. Of 2347 acres of land, at *130 au acre ? 

67. The proeeasof finding tlie product of several factors, 
by mnltiplying the first by the second, and tbe result by the 
third, and so on, is called Coiitliiued MiiltipHcutiotl. 

Tlins, 13G « 73 = 9072, or, 120 x a x 4 x 6 - 9073. 

PKiscrPLE.— The product of any number of factors h 



iinued multipUcatioit loUl bo the si 
are used. 
Multiply 

1. $73.04 by 48. or 8 xr.. 

2. 50076 by 72, or G x 4 x 3. 

3. 4G502 by 84. or 7 X 4 x 3. 

4. 1206.14 by 96, or 4x4x6. 

9. 127 y 48 X 12 = ? 

10. 325x25x127 = ? 

11. 709x204x0= ? 

12. 2070 X 68 X 102 = ? 



in whaCciier order they 



5. $780.91 by 108. 

6. 140086 by 120. 

7. 380509 by 144. 

8. $557-52 by 240. 

13. 376x206x244 = ? 

14. 932 x 93 X 402 = ? 

15. 2008x0x187 = ? 

16. 7300x300x241 = ? 



MUL TIPLICA TION. 



^^V 17. A loerebant bought 29 pieces uf cluth, each piece con- 

^B tainJDg 47 yards, at $8 a yard. What was tiie cost of the 

^H vfaole? 

^^1 18. What will be (he cost of 45 sets of Oyclopiedias, each 

^H set containing IC volumes, at $7 a volume ? 

^^K 19, How mauy yariis of sbeeting in 57 bales, each bal3 con 

^" tainiug 26 pieces, and each piece 44 yards? 

30. What is the cost of 128 barrels of beef, each containing 
aiC pounds, worth 13 cents a pound ? 

»21. Three schooners ehip 339 cortis of wood each, and a 
fourth ships 24S cords. What ia the value of tJic whole at 
i|4.25 a cord? 

58. When there are ciplitrs at the riglit of oue, or of 
liutb Ibctora. 

236 
1. Multiply 336 by 100. jqq 

Ekplakation. — Since removing a figure one j^ee to 23C00 

the left increaaea its represeiitntive vnlue t'-n times 
(17-11), anneiing a cipher In a namheT mulUpliu it by 10; nnneiiog 
'o ciphers multiplies it by 100, etc. 



840 

300 

253000 



2. Multiply 840 by 300. 

ExPTJtNATroK.— 840 = 84 « 10, ond ROO = 8 x 100. 
B'V^ret multiply together tliotwii factors e4aiul 3, and then 
Imaltiply theii product 25'2 by lOnlOO, or 1000, by armeiiog three 
l:*lpherB, which gives 352000. the required product. 

RrLE.— To the product of IJie significant figures annex ai 
Wmany ciphers as there are on the right of both factors. 

1. For no occasional eierdse, require the pupil to give at "it/Jlf the prod* 

icta of each number In columns of Drill Table Nn. 1 mulliplied by 10, 

|40, 30, to 90 ; then by 100, SOO, aOO, etc., and then by lOUO. 3000, 3000, 

See pages 10 and 24. 

S. These combiaaUous should be mado from dictalwn as well as at 

lebt. 



multifucation: 45 

What is the product 

3. Of 436 by 10? by 100? by 1000? by 10000? ^| 

4. Of 2340 by 60 ? by 500 ? by 3200 ? by asoOO ? ^| 

5. At tl60 ail acre, wimt will 500 acres of land cost ? ^B 

6. At %^ a barrel, what is the cost of 1300 barrels of flour 7 

7. A merchant bought 240 barrels of flour for $1921), and 
wld it at *10,50 a barrel. "What did he gain ? 

8. WTiat is the difference in the cost of 48 horses, at $184.50 
each, and 130 sheep at $4.80'a head ? 

9. If a man buys 40 acres of land at t35 an acre, and 50 
acres at t2D an acre, and sells the whole at $32 an acre, what 
does he gain or Jose ? 

10. If my income ia $3000 a year, and my expenses $40 a 
veek, what do I save in a year ? 

11. From 207300 — 23G x 48 take 976 x 08 + 10050. 
13. Multiply 675 — (77 + 56) by 3 x 155 — (214 — 2E 
13. Bought 150 barrels of flonr for $1050, and finding 25 

barrels worthless, sold the remainder at $8.50 a barrel. What 
Was gained or lost ? 



Find the amonnt of each of the following bills: 

14. M. H. Deceeh, 

Bm^U of Wm. C. Dbyee. 

13C bushels of oats, at $.37 a bushel. 
50 barrels of potatoes, at S3.50 a barrel. 
17 tons of hay, at S16,75 a ton. 
42 cords of wood, at $3.1^5 a cord. 

15. Geo. McDouoai., 

Bought o/JoHN Clark & Co. 
128 tons of coal, at $5.25 a ton. 
1600 pounds of bar lead, at 6^ a pound. 
750 pounds of printing paper, at 13? a pound. 



m 

•htt 
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14 VL TirucA Trorr. 

16. TnoA McMiLUAy. 
Bought of Samcel Stone & Oa 

25 barrels of mess purk, at I1G.35 a barrel. 

Ij tubs of biitt<ir, of G4 pouuds each, at 'i^$ a puitnd, 

3C bnrrols of winter apples, uE M.18 a barrel. 

IC barrels of flour, at «T.8i a barrel. 

17. A flour mproliant bonglit 1500 barrels of flour, at %1 1 
bari'e] ; lip sold 800 liarrcls at *10 a barrel, and tho remainder 
at $G a barrel. What nus h is friiin '( 

18. A fiirmer exchanged 581 bualiela of wheat at 13 ■ 
bushel, for 78 barrels of flour ut $9 a liarrel, and received tho 
balance in money. How much money did he receive ? 

19. I'wo pei'sous start from tho aame point and travel in 
opposite directions ; one travels at the rate of 32 miles a day, 
the other at th(j rate of 39 miles a day. How far apart will 
tiiey be in 14 days? 

30. A planter sold 209 boles of cotton at t7G a balo, and 
from tho proeeoils ho bought 107 aores of land, at (idO an 
acre, 18 mules at *75 each, and 4 pairs of horsfs at taiS a pair. 
How much money had he left? 

31. A man bought 45 acres of land nt *38 an acre, and 
76 iicres at 147 an aero, and sold the whole nt 145 au acre. 
Did ho gain or lose, and how mticii ? 

22. A man owing 115700, gave in payment 5 lots of land 
worth $730 each, G horses valued at t23G,50 each, an intores) 
he owned in a coid mine, worth $3000, and (1589.80 iu money. 
How much did ho still owe ? 



Complete tho following equations : 

23. (148 + 405) X (100q-S50)-50no =? 

24. 97x]000~(76x500-4ao} + 1500 = P 

25. *73.4(i-(*.94 + ?3.02) + *47x^5 =? 

26. »24e.08xlO4 + ($30O0— «340.50)xlO = f 



I 



DIVISION. 



INDUCTIVE EXERCISES. 

59. 1. How many 4's are 12 ? Are IG ? Arc 34 P 

2. How many men are 13 men less C men, leas G iiiun ? 

3. How miiay feet are IC fret — 4 foot — 4 f^t — -1 fwt — 
itBet? 

4. How many times can G men ho liikt'ii frmn Vi men t 
4feetfrom 16 feet? 

fi. How many 6'3 in 12 ? 4'a in IC ? 6's in 20 ? 

6. How many times can fl yards of cloth bo out (Votii a [wm 
containing 34 yards ? 

7. How many 6"b in 34 ? 4*8? S'a? 3'h ? 3'flP 13'«P 

6. How many times can & gallons bo tukon from a ouHk 
containing 130 gallons p How m^iiy 5'h in ^OP 

9. Can we say 5 gailona aro contained in aOgiUlonsd timoap 
TTliy? 

10. Into how many eqjtal parts nre 30 jjalUms sopiiratod P 
It, What is the size of each part ? How many fj't in 30 P 
1%. Distribute 20 cents equally among 4 boys ? How many 

oents will each receive? 

13. Can we say, 4 boys are contained in 20 centB 5 times P 
Why not? 

14. Can wc subtract 4 boys from 20 «nia, fi times? Why 
not? 

15. When we find how many times C contR is contained in 
60 cents, what kind of a number ia the result ? 

16. When we 6nd one of the C equal parts of 60 cents, what 
d of a number is tlio result p 



rDi vision: 
DEFINITIONS. 
60. Division 18 tho process of finding how mdny litmi 
c number is contained in another of tho same kind. Or, it 
is finding one of the eijual parts of a number. 

1. Tho dividend in tliu imnilicr to bo divided. 

2. TUp divisor is tho numbPr by wlildi lo divide. 

»8. 'ilic quotient in the remilt of tlio diviHion. 
4. TliD remainder iH tho part of ibo dividend remaining wlinii the 
dlvisiou ia not exael, und must qIwujh bo Itts tLan tiie divisor. { 

~~^ 61. The Sign of tUvittlon ia -^, or : . It is roud ' 
divided by. 

Thua, aO+0, or 89 : 9, !b ruiid. 8(1 diUdtd by 0. 

Division is also indicated by writing tho dividend over the , 
divisor, with a line between them ; or, by writing the divisor 
at the left of tho dividend, with a, curved line between them, 

ThuH.V.'"' 0)34. iB read. 34 dinidfti iff 0, 

Division may also be regarded as a short method of perform- 
ing several subtractions of a nnmbcr. 



GS. Sinco one number is contained in another oa many 
timea as it ia a factor of the other, division may be regarded 
OS tho reverse of multiplication. 

In multiplication, both factors are given to find the product ; 
in division, one factor and the product {answering to the divi- 
dend) are given to find the other factor, which answers to the 
giiotisnt. 

Th11^ 6x4 = S4. tbe riictar6 bein^ tnlten 4 times; bmico, iliera are 
JIfur Q's la U, or is cootklnod in 24, 4 timci. 

The divisor and quotient are the factors of the dividend. 



DIVISION. 49 

63. The object of division ia iwofoU: 

First. To find how many times one number ia contained in 
another of the same kind. 

Second. To separate a given number into as many equal 
parts as there are units in another, 

Tliiia, if 30 caata are divUed eqiiailj- among a number of boys, gifiog 
jach boy 5 cents, ilow many bnya btb ibere? 

Here tlm whn!e number and na« o( the eqani parte nre given, to God 
the number of equal parts. 

AgHin, If 30 cents are divided equally among 6 boys, bow mnjiy cenla 
does eacli boy receive t 

Rita tbe whole number aad tha niimfiw of equal parts are given, to 
find tLe size or valus of one of the equal parts. 

G4. The equal parts of a namher or thing are named 
according to thuir size or numier. Tims, 

1. If a number or thing is separated into two equal parts, each 
part ia called one half. Written, |' 

0)16 half (i) of 16 ia 16-^3 = 8 ; J of 12 is 13-^3 = 6. 

2. If a, number is separated into three equal parts, each part 
U called one third. Written, ^■ 

One third (\) of 21 ia 21-^3 = 7 ; J of 24 is 84^3 = 8. 

3. If a number ia sepanited into /oar equal parts, each port 
is called one fourth. Writie7i, ~- 

■ One fourth (l) of 23 is 38-^4 = 7 ; ^ of 40 ia 40-^4 = 10. 

^M 4. In like manner, we obtain the parts tiAxned fflks, sixtJig, 
'.^ivenlhs, eighths, twentieths, etc. 

5. Ilow 13 oxe of 3 equal parts, oro««Aa7/'of a number found? 
One of 3 equal parte, or one thirdf One of 8 equal parts, or 
*m eighth f Ouo of 12 equal parts, or one twelfth ? 

6. The equal parts into wUicli a number or thing is divided 
ne called fractional parts, ot fractions. 



^Hn division: ^m 

^^^ Pkinciples. — To And how many iimea one cumber is oon- ■■ 
^^rfftincd in another: 1 

^^F I. 77ie divisor and dividend mxtst he like mimbers, and tht 1 
quotient an abstract number. I 

To find one of the equal parts of a number : 
^^ II. The dividend and quotient must be like Jtvmbers, and i 
^^L ihe divisor an abstract number, 

^^m lU. 17ie dividend is ihe product of the divisor and ihe quo- 
^^iient. 

^^1 DRILL EXERCISES.* 

^^ft 65. 1. The product of two factors is 48 miles, and one 
^^ of the factors is 8 miles; wlittt is the other ? If one factor is 
6 miles, what is the other? "WTij? 
3. If the dividend is 84 feet and the divisor 12 feet, what ia 

I the (luotient ? If the diyisor is 7 ? 
3. How many 3's in 8 ? In 80? In 800 ? In 8O0O? 
i. How many 4*8 in 8 ? In 80 ? In 800 ? In 8000 ? 
fi. How many 6*9 in 12? In 130? In 1300? In 12000? 
6. How many 8's in 16 ? In 160? In 1600? In 16000? 
7. How many times 5 feet are 10 feet? 100 feet? 1000 ft? 
8. Hon- many times «8 are *lfi ? *1G0? $1600? 
9. How many times 10 men are CO men? 7 days are 43 , 
days? 8 milca are 04 miles ? 
10. If an acre of land is divided into 3 equal parts, what is 
each part culled? If into 4 equal parts? 5? 6? 7? 8? 9? 
10? 13? 16? 20? .1 

11. What is one third (i) of 24 cents? Of 36 men? J 

»13. WhatisDn*/oMr<A(i) of 33rods? One sixth (i) ot iGO?} 
13. Whatisoneew/fiMof 73mileB? Ono «in/A of 54 acres ? J 
One twelfth {^^) of 84 bushels? ] 

14. How do we obtain ^. \, J, ^, etc., of any number? 

[ion of the teacher. ^ 



DIVISION. 61 

15. K 36 marbles are equally divided amon^ 4 I)oy?, wliat 
jHfft of 36 marblca does each boy receive ? If utnort^ IJ Loys ? 

16. If $40 are paid to 8 men in equal jmrts, wbut |):irt of 
t40 is paid to each miiD f If paid to 5 men ? 

17. What is \ of 42 gallons ? i of «4 feet ? \ of 5C rods ? 

18. Wbat is ^ of 100 men ? i of 108 acres? iV of tUO ? 

19. How many is 7 tlraea J of 20 ? 9 times \ of oil bushels? 

20. How many is 8 times ^ of 60 diiys? 10 limes-j^jof J72 ? 

21. Whatisiof4times6? J of fitLOiL'sS? Jof 2 linu'S 12? 

22. What is i^ of 9 times «4? 4- of 3 times 7 pints? 

83. What is J of 10 times 6 acres ? -J of 8 timea 'J pouuda ? 

»4. Whatpai-tof4ial? IsS? la 3 ? 

ASA1.TSI3.— Ore* 13 lof4; a is S times J, or Jot 4; 3 is ] of 4. 

85. How do we obtain one fourth of a number? Two 
fourths ? Three fourths ? Two thirds ? 
I 20. What part of |5 is $1 ? Is iS2 ? Is %Z ? Is M ? Of G 
ponndB is 1 pound ? 3 pounds ? 3 pounds ? 5 poimds ? 

%1. What part of 7 is 3 ? Of 8 is 5 ? Of 9 is 3 ? 

28. Seven are how many times 3? 

ANAi-rHis.— Three ia In 7, 2 times and I remoindei-, wlddi ia ) of 3. 
Eenoe, 7 ia 2 times 3 and \ of 3. 

29. 13 are how many times 4 ? Ans. 3 times 4 nnd \ of 4. 

30. 35 are how many times 8 ? Ans. 4 times 8 und \ of 8. 

31. 42 are how many times 4? 5? C? 7? 8? 9? 10? 

32. C3 are bow many times 5? 6? 7? 8? 9? 10? 13? 
For additional exereises, use Drill Tables Nos. 1 and 3. 
For pxamplfi, in Drill Table No. 1. airide 10 by encli nuralier in b col- 

Qcnn, naming onlj thi; qnotieat and ramainder. In thoBamo wBy, divide 
. II. 13, etc. to 20. 

Taking (»o columns, diriilft ibe larger number by tlie Bmaller, naming 
^, the quotient and remainder. Taking Ihru calumaB, divide tlie prnduci 
' ol' the first and aecond numbere !>y tlie third. 

Man; Bimilar exercises for drill and dictation maj bo arriuigcd from 
these tables b; bha apt teacher. 



■ OC. The pnpil sliould early lourn by practice to divide any 
numi>er imt greater than 100 by auy number not grcLfer than 
la, ami give tlie result at siijkt. Tlie following luetliods will 

i afford a pleasant exercise, and liclp in so desirable an iu:quisl- 
tfaa for business purposes: 



. Firat, to divWe any numbw, as 35, by the nambt'rs Ipbs i 
Write on the sUte or boaTd the following forms of eiprcssion i ■ 



I 



Tlio nnBwors should bo given oral's, "i"* '">' ^rtiten, ; am] the rcmidn- I 
dora may be rmd, cither us bo uiuiiy " reniBinder," or in fraetional iatm ; 
thus, 83 is S times 4 nud it rt-niainder: times 6 nnd S ri-mainder, etc.; 
s, BQ is 8 tioica 4 and J of 4 ; Q timos G oud { of G, etc. 
iko nmnner, practice upon all dividends, from 12 to 100 LnclaslTe. 

Another and better metliod, since there wilt be less 
writing, is to tiac tiie sanie device, or tlio Chart, used to mem- 
orize the SIultiplioLition Tabla 

I. Draw on ibe slate or board a small 
Eqiioru, and around tho inside write Ibe num- 
bers from 1 to 13 IncliiHive, without regard to 

8, In the wntre, wrlto for a dividend any 
numbi^r grcatL-r tbau 13 and loss than 100, us 
E7. Commcocinff with any numlicr In tho 
marftln, as 2, nao tliB cooswiitive nuraiiais oa 
divisors, romllnf; to llio right around the 
square; thus. 8 in 37. IS times and 1 romaln- 

der, 4inS7, 6timeaanil 8 rmnaindor, etc.: nr ihoo, 27 is 13 timeB2 and 
onehnlf (JlotS: G times 4 and three rouriha (J) of 4, etc. In the eamu 
inannM, eonimcnce and read to the If/t. 

0. Then tlir> tearher may point in rapid succmiBlon to the different 
flgiires Iti tho murffln, nnd the pupil promptly give tho result orquoilent, 

4. Then eraso iho numbL'r In tbn center, and insert another for a new 
dividend, wliicli will give a new set of quntienta, and so oD, tmlll all tha 
numben trom 13 to 100 bavo been used as dividends. 
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ORAL EXERCISES. 



67. 1. How many yards of cloth, at $4 a yard, can be 
bought for *36 ? * 

ANAI.TSIS. — As manyjanis ua $4 nre containod limes in $3G, whioli 
are S times. Hence, S ^-ards can be bouglit for |3G. 

2. At $6 a ton, how many tons of coal can he bonght for 
134 ? For *30 ? For W4 ? For *72 ? 

3. If 7 barrola of flour cost $03, what will 1 barrel coat ? 
Akaltsis.— Since 7 barrels cost $63, 1 barrel will cost 1 seventh of 

$63, or $9. 

4. If 6 barrels of flour cost $72, what will 1 barrel cost? 

5. If a man travel 48 miles in 4 houra, how far does he 
travel in 1 hour? 

What will bo the cost of 1 ton of coal, if 3 tons cost ¥64? 
7- If a farm of 120 acres is divided into 12 equal lotfi, how 
ly acres does each lot contain ? 

6. At $9 a week, in what time will a man earn 436? $54? 
? $81? $108? 

9. If 4 barrels of flour cost $36, what will 7 barrels cost ? 
Ahaltsis.— Ooe barrel will cost I fourth of $38, or $0 . and 7 barrels 
^1 cost 7 times ¥9. or J63, 

What cost 12 yards of cloth, if 6 yards cost $34? 
If 8 yards of silk cost $32, what will 12 yards cost? 
What will 15 sheep cost, if 5 sheep coat $35 ? 
How many cords of wood, at $4 a cord, will pay for 6 
ils of flour, at $8 a barrel P 
BiksALTBls.— Six barrels of flour will cost 6 times $8, or $48 ; and ^ 
IB price of 1 cord of wood, are coDtained in $48, 13 times. 

. How many days' labor, at $4 a diiy, will pay for 3 tona 
at $G a ton, and 2 tons of hay, at $15 a ton ? 
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15. IIo« many poniiJs of meut, iit 13 ocntB apoumi, will 
coat as initcli ua U puunils of cbeoso at 8 cents ii pound? 
1(1. If u Btu^o run 45 inilc-s in 6 liotti's, how far will it run 
_ in 7 hours? lit 9 hours? In U hours? 
^K 17. What cost 'J quLirts of milk, if 4 quarts cost 'ii cents? 
^B IS. now many bugs will ho required to hold 108 bushoU ot 
^Bjirheat, if 4 bags bold 9 bugbola ? 

^H' 19. If 5 barrels of flour are worth S60, bow many cords of 
^brood at a a cord will pay for 3 barruls? 
^f 20. If 13 yurda of cloth cost t40, for bow much must it 
Bold a yard to gain if20 ? 1 

21. If 8 yards of cloth cost $35, for how mncli a yard must | 
it be sold to gain S13 ? 

Z'i. A mail received 850 for 5 barrels of pears, iind paid all | 
but H4 for 4 chairs. What did each chuir coat ? 

23. What is tlie value of 5 tons of hay, at the rate of $48 
for 4 tons? 

24. IE bushels of wboat ui-o worth 112, how many bushels 
of wheat must he given for tons of hay, worth ftlO a ton ? ■ 

25. If 15 days' work will pay for 10 cords of wood, at $3 a 
cord, what is the price of 1 day's labor P 

28. If a man receive 10 pounds of sugar in cxcliango for 30 
pounds of cheese at 8 cents a pound, what is the prico of the 
sugar per pound ? 

27. A newsboy sold 24 papers at 4 cents each, and thereby 
gained 48 cents. At what rate did ho buy the papers? 

28, If a woman pay GO cents for somo lemons, at the rate 
of 10 cents for 0, and sell them at the rate of for 20 cents, 
how many cents will she gain ? 

39. If a man earn *.') while a toy earns ?2, how many dol- 
lars wilt the man earn while tlie boy is earning *I8 ? 

30, A tailor bought 11 yards of one kind of cloth for ^55, 
and 9 yards of aiiothfr kind for 43G. What was the ditlerenca 
in the prieo per yard ? 



68. Two or more operations, to be pprformed in the same 
example, are ofteu indicated by the use of signs. Thus, 

1, To the pioduct of 6 and 10 add 4, and diride the Bum by 8. 

WriOen, ^'^'^ -- = 8. lea 10j(6+4 = 6i and 64-^8 = 8. 

Copy, read, and give the value of the following expressions : 



(2) 
8x9-8. 


(3.) 
6 + 12x7 


42+20- 


(5.) 
12. 42 + 72+ 


(C.) 
4x6+5x6 


12x5—3 


k4 


(8.) . 
8 X 12-2i'-=-a- 


9 




6 + 2 




9 ' 



The operatidiiB of mnltlplicatioQ and diviaion, indicated bjsi^s, mnHt 
be performed before Chose of addition and enbttaction, tiuless oUierwiee 
lulicaled. 

The distinctinn between lei'im and faelora mtiBt alwnjs be observed. 
Term* may be added or siibLracCed, but fadora never. To illustrate, 
tak.' ezamplesS snd 3. Enuh expression is composed of tno fernu. one 
a mngle iiambcr, the other the pruducl at two onm1>ers. In Ex. 2, the 
fcrm 8 Ik not lo be sabtracted from iWefador 9, but from the prodad of 
8 and 9. or 72, trbich is tlie other term. lu Ex. S, 6 is not to be added to 
IS. but to the produa of 12 and 7, or 84^ 

If the same are written thus, 8x9-8, and (a + t2)x7, the addition 
and subtraction must bo jwrformed before mu1ti|Jicatinn, and tlie ex- 
pmssions will contain baione term each, composed of two foct^ts, and 
equivalent to 8 x 1 or 8, and 18 v 7 or 136. 

This law or principle becomes mom obvious if we subBtitnte the let- 
ters a, li, and r for the figures, and ex])rfH9 algehmicallj' thus : it xb — a. 
Bad a + lixc, orab— c, onda + te. Wecnn no more subtmct 8 from 9, or 
add G to 12 in the above examples, than we can subtract e from b, or 
add a uybiji the a]gi:bmic eipressious. 

The law is the siune when the aign of division ia used. 

In Ex. 8, the dividend is composed of two icTnia,8xl2 or 98, and 
27-!-3 or 9, and is equivalent to 9(1—9. If esprflssed thus, (8 x 13— 37)-*-3. 
(hen 27 would be subtracted from the product of 8 and 12, and the r^ 
Duiiider divided by 3. 



r DIVISION. 

B7 obBprring HiPsn fpw liintH. Biid nlno, that all Ihp oambere indnded 
by a parenthesis or a yinBulum inuat bo reaolved iiiWi one cumber ba 
thej can bo nsed with nnj other, nmch of the difficulty experienced <y 
the pupil in the ueo of signs will bo obviated. 



Completo tbo followiug eqnationa 

8x0 + 6x4^8 = ? 
10. 10x13-5x6^0 ^ ? 

9x11—54-^0 + 30 = 

12. 10+4-^7 + 20 = ? 

13. (8x9 -13)-=-5 = ? 
\ 14. 40-8-^-4x7 = ? 
\ 15. (25 + 10)-^7 + ^ = f 



16. 7a-Ma + 50 — 16 = ? 

17. 48+12- 10-i-? = 5. 

18. 108^9— 4x? = 73. 
li>. (l4+7-=-3)x? = S4* 
30. (144-M2-3)xll= ? 

21. 3^+20—4 = 80t-? 

22. 50-^7x8 = 70—? 



69. When the divliior is not greater tliau V±, ^^| 

1. Diridc 952 by 7. ^P 

Ejcpi.akatiok.- Write the divisor at ihe Di»l»or, Dividand. QootleDL 



left of tlie dividend, with a lino between 

Boginning with the left hand or highest 
order of the dividend, proceed thus : 

7 Is contained in hundreilB, 1 hundred 
tiraeH, with a remainder. Writo the I hun- 
dred at llie ri){lit of the dividend for the 
first figure of the quotient. 

Multiply the divisor 7 by the 1 hundred 
ot the quotient, and write the product 7 
handrods under the hundTcds ot the divi- 
dend ; Bobtrae.t, and 
hundred, annex the G 
making SO tens. 

7 Is contained in Sd 

maiader annex the S u 
7 is contained in 42 



7 ) 953 ( 13G 



IS of the dividend. 



tiplyiog uud aubtiaoilDg, as beturu, iiuttilng 



953 (Prin, in). 

, 3 tens times, with a renmlnder. Writing tha 
ulliplf and subtract us bt>roro, and to tbe r». 
ot the dividend, making 43 unlls. 

which writo In thu quoliout. MuL 



The eolution of the prec;eding exnmple may bo ftbbreviated, 
k8 follows : 



H 



EsPL.uyATiON,— 7 ia caotained in fl, anef. and 7 ) 953 
2 reinajnder. Writing' 1, the qugtient Bgan?, Toi^ ' - 

onder tlic; part of the diTidend used, iirafix the Qnotlent. 

remainder 3 to llie nest lower order of the dividend, G, mnUinfi- 35. 7 is 
contained in 25, S limos and 4 remaitider : prefix the remaindor 4 to the 
next lower order 2, mnkiiig 42. T ia coatainod io 43. 6 tlmcB, and □» 
■emaiDder. 

Observe, that the quotient Jigure is alutaj/s of the tame order as the loiii- 
ttt urder of tha ditidend used. 

The principles in the two preceding operationB are the sarno, 
the difference being, that in the first all ike work is written; 
while in tlie second only the quotioitt is written, the other 
steps being performed mentally. The first is usually teniied 
loHff division, the second, short iliviitlon. The pupil 
ehonld be taught always to use the latter, when the divisor 
does not exceed 12. 

In like manner, by short division find the quotient, and 
proTe the following : 

(2.) (3.) (4.) 

»6 ) 34806 tons. 8 ) 2015752 days . 7 ) 44058 rods. 

6. Divide 83763 by 7; 79884 by 6 ; 3263 by 8. 

EtPLiNATTON. — Since 8 ia not contained 
in 8 thoUHaade, uoite the 3 thoasands and 3 
bnodreds. making 33 Imndreda. 8 U con- 
tained in 33 hundreds, 4 hundreds times, which v 
place in the qantient. 

Next, 8 is not contained in G tens, so write a cipher in tens' ploc 
the quotient, and unite the G tens and S units. 8 is contained in 6li u 
7 times nnd 7 units romaindHC.wliich write over the divisor and nnue 
K pari of the qaolient. Hence the quotient ia 107j. 

Proof.— 407 x 8 + 7 = 836J [Pkin, UI). 



n. Divide 40307C by 8 ; 120050 by 7 ; by 9. 
. Divido 37tH301 l)y ; 897063 by 6 ; by 7. 

8. Divide 73947 by 7 ; by 8 ; by 5 ; by 6 ; by 3. 

9. Divide 2130C4 by 4 ; by 9 ; by 8 ; by 5 ; by 0. 

10. How niiiny tous of coal, ut i7 a ton, can be bought foi 
,187005 ? 

11. U 3C314 buBheis of grain be put into 6 bins of equal, i 
Ptize, how many buaiicis must oach bin contaiu ? 

li. A gentlemun divided bis estate, worth #42(!41, eqiiully'j 
ft among his wife and 5 children. How mucli did each rcceive? 

13. If 75000 bushels of grain are put into 8 bins of equal i 
Rtidze, how many buBhels docs each bin coutoiu ? 

14. How many timca are 8 cents contained in |48,66? 

8 eta. ) iSr>G cla. Or, *.08 ) |i48.5 G 

607 Imies. 007 limei. 

Explanation,—!. Sight eenU nwj be written $.08 (3B). 

S. When the divisor and dividend ore like tiuiiibcra. the qnotlent il 
an alultact naiuber [Pbin, t). Heace, 8 Dents are coatainod in (48.S6, 
607 tiinfj. 

8. VVlien thu dlviaor and dividend are bntli concreto numbers, they 
moflt be of tliB tame uamt. Ili'noe, i( nno is dallan and tlio other cent*, 
or dollars and conta, before dividing olmiign, bo tbal botli mn; be cenli. 

16. Find one of 8 equal p-irta of 148.56. 

Explanation,— When the dh-taor is an abstract g ) $48.56 
number, the dividend and quotleut are like numbers ~ • -_ ' _ " 

(PRIN. II). •O'O' 

Solve and prove, ^^^| 

(16.) (17.) (18.) (19.) ^1 

^ e )t3l7.G2 7 ) W.44 »r )tC44 $.08 ) $48 

ti27.'.i0i t.92 92 times. (iOO limea. 




^^^r DIVISiON. 

BPVn. How many barrels of flour, at $8 n barrel, can bo boiiglit 
r for narSG ? For S700S? 

( 21. If 9 acres of land coat 4976.50, what in the cost of 
1 acre? 
33. At 4 cents apiece, how many oranges will #3.73 buy ? 

23. At 8 cents a yard, how many yards of ribbon can bo 
bought for (17.38? 

24. How many pounda of sugar, at cents a pound, can bo 
boo^tfortU.tir? Fort37? 



^■ 






Find 

25. 1///A of $803.25. 

36. 1 sixth ol* 34807 tons. 

37. 1 eiijkth of 20fi73 days, 

38. 1 ninlh of *7384.50. 

39. 1 imlh of 9700 feet ? 
l/OMrt/< of 1037a men. 



Whiit ia 

31. 1^0^360733 pounds? 

33. I of 94000 busiicld? 

33. \ of 60032a milea ? 

34. i of 3a87G men ? 

35. i of 60340 acres ? 
30. li^ of 700344 rods? 



Wlien the divisor is greutur than VZ. 
Divide 5437 by 30. 



DlTlwr. Dividend. QaoUnt. 

20 ) 5437 ( 309^, 



EXPLAHATION— 30 IB contaLned ra 54 
hundreds. 2 hundred timca, witli u remain- 
der. WriletlieaimndredaintlieTUotlent, ' 
and inQ]tipl7llic dWlsor 36 b; this quo- 
tient fignre, and subtract tUe product 153 
hundreds from 54 liandreds, the Jirvf par- 
tial dividend, and there remain 2 hundreds. 
To this onneK the 3 tens of the diridend, making' 3S t< 
partial dividend. 

26 ia Qot eonfained In 33, so wriie a ripiier 
down the 7 imits of tlie dividend, making SiiT 
dividend. 

20 is contained in 237 unils, 3 times, with a reraainder. Writo the D 
units ID the quotient, and multiplying and aniitractlnff as before, there 
Temuio 3 unita. wbidi write over thn diviaoc, and anoes oa a part of tbo 
naptieiit. Hence, tlie quotient ia 30S it . 



IB for the itMond 



,lip quoiienl ond lirlng 
:s for tlie l/drd partial 



^co 


DIVISION. 




2. Find how many tiniea 204 


s containod in 1041835. 


^k Dl*b<>r. Dhldond. 
^B 204 ) 1041835 


QuutJdliL 

MOTih 






^ft 1020 






2U4 Wvuo,. 
20428 


^H S04 
^P 1435 






10214 

1041 sies 


V 1438 








P ~ 


Reoulodv. 




1041835 DWid™d. 



_^ Rule. — 1. Wrih Ihe divisor at the left of the dividend, 
_ 2. Fiiid how many liinen tlm dioisor te canlained in Ihe least 
numbfr of Ihe left-hand orders of the dinidend that will con- , 
tain it, and write the result for the first Jigitre of tlie quotient, 

"" 3. Multiply the divisor by this quotient figure, stibtrtict Ihs 
product from the partial dteiUond used, and to the remainder ' 
annex the next tower order of tho dividend, for a new partial ' 
dividend, and dii'ide as before. 

4. Proceed in the mme manner until all Ihe orders of thi 
dividend have been used- 

.^ &. j[f any partial dividend does not contain the divisor, 
writs a cipher in the quotient, and annex the next loiter order 
of ihe dividend, and proceed as before. 

0. If the division is not exact, write the last remainder, Kith 
the divisor underneath, as a part of the quotient. 

To test or prove tho work, Bee Prin. III. 

1, If [lie product of tho divisor and quotient bn gTcater tlisn \\iii par- 
tial (liTideiid, tlm cjuotiunt la toa large, and muat bo (UminUlitd, 

5. If uoy rfiaunder Is rqual to or greater ihui the dirlaoi, tlu) quo- 
ticat ia too ti/utll aad miul be inereoMtd. 



3. Divide J4G.93 by $23. 

2300 ) 4603 ( Sjlh iiiues. 
4G0O 



t. Divide $40 by 23 centa ,. 

23 ) 4(301) { 200 limes 
46 

00 (Eip. 3, p. 5S^1 



In like maniier, solve and prove the following : 



i 



t325.72 ^ 34. 

t938.07 -j- 63. 
7. *3176.40 -H 126. 
$49.56 -^ 14 centa. 
187-36 -=- 31 cents. 



10. I288.0C -i- $.43. 

11. JSIO.OS H- $.46. 
13. $594 -H 18 cents. 

13. $138.5 -^ $105. 

14. $32.48 -^ |7. 



, Divide 35380 by 45 ; by 49 ; by 48 ; by 55. 

16. Divide 1276704 by 36 ; by 33 ; by 39; by 43. 

ir. Divide 95763 by 114 ; by 153; by 171; by 204. 

18. A planter raised 43340 pounds of cotton on 94 acrefl. 
What was the average number of jTounds to the acre? 

19. How many acres of land can be bought for $8370, at 
$18 an aero ? At $25 ? 

20. How many barrels of pork, at $22 a barrel, can be 
bought for #35354 ? 



Divide 

21. 33490 by 85. 

22. 740070 by 1-35. 

23. 1554768 by 210. 

24. 5497800 by 175. 

25. 3931470 by 556. 

26. 5120401 by 587. 



27. 



Divide 

8C335C hy 736. 
1040301 by 381. 
5226413 by 2567. 
11214887 by 3076. 
75862500 by 10116. 
313194105 by 7153. 



I 



33. If 867 shares of railroad stock are valued at $84099, 
what is the value of each share ? 

Hi. A plantation of 73G acres was sold for $55930. What 
was the price of an aero f 



85. The annual receipts of a compftny aro *570C85. WW 
f h the average per day, if thcro are 313 working days ? 

". A drover received $^(1460 for lOG head of cattle. Hot 
I nucli was their avenigo valito |wr head ? 

37. If 43770 pounds of cotton ho puclcod iu 90 bales, wlat 
[ 'ii the average weight of the hides ? 

Find the second tnembor of the following cquatiooB i 
is. (0300 -^ 15) — {373 -^ 3) = ? 
J9. (124G0 -=. 10) X (475 — 377) = P 
40. (8(J7 X 97) H- (300 x 5 x 3) = ? 
, (6070 — lyOO) + {4080 -j- 15) = ? 

71> Wlioii the divisor has ciphers on the rie^ 
1. Divide 47325 by 100. 

-Rumoving nny nrdet 1|00 ) 473125 

473. ^..25 iten. 

473|*^ QaoUnnl. 



rieit^^ 



Explanation.— 
of units ime iilaoa to tlie right, by ti 
ling dIT or taking away llie right hand 
llgarn ol a numlwr, liinidM the nambiir 
by 10(17-111). ForlikBr.-naor.s.culliiig 
offlito flguruB dirniia by 100 ; tkree fifforps diviile* by 1000, clc. Tlio re, 
mainlDg liguraa are tbu quotient, and the figures cut off, tlie remainder, 

3. Divide 38730 by 800. 

BxTLANATiON.— ReaolvB tho divisor 
into tiiH tnciiitn B nnd 100. Firat divido 
by 100. by cutting n(T iho two rigbt- 
hand Hgurea n( tho dlvidond. nnd the 
quoliout Is S87. and n remiiinder of 38. 
Dividing S87 by B. the qautiunt Is 48, nnd n Becond Temnindcr of 3. wliich 
preflioil to tho first ri'niumdrr,36,giv«3tbo true remainder, 380. HtnMk 
ibo quotient is 46JiS. 



8100 ) 387136 



48eJ QDot.™ 



In like niHnner, divide 

3. 134260 by 100. 

4. 304631 by 1000. 

6. 71033000 by 10000. 



0. 10800 by 900. 

7. 47030 by 420. 

8. 378000 by 1200. 



1 



-.UtTLS. — 1. Cut off Ike ciphers from (he right of fh^ divisor, 
and an many figures from the right of the dividend, and divide 
the remaimng part of the dividend by the remaining part of the 
divisor, for the quotient. 

2. Prefix tM remainder, if any, to the figures cut off, and 
the result mill be the true remainder. 

\ fl. How many bales, each weighing 510 pounds, can be 
. made of 76500 pounds of cotton ? 

10. Bow many horses, at $3G0 each, can be bought for 
I 119500 ? 

* 11. If it require *34400 to pay a regiment of 800 men, how 
^^mnch does each man receive ? 
^^12. At $3400 each, how many lots can be bought for 168000 ? 

■ mi 

I SB' 
I "^ 
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GeITERAL PRIKCIPLEa OF DrVISION. 

72. The relative Talues of the dividend and divisor deter- 
mine tho value of the quotient 

There are six cases of changing the terms by multipIicatioQ 
and divigioD, illustrated by comparing the equation 48-^8 = 6 
with the following, thus : 



Mulliplffinff Ihe dividend, or ditidinif 

I, TZ^^ or -^ = l3-jifl«d(»i*or, Mtn/rin.iEB (A^guuh'ent 6y 

8 ii-:-i [the »mne number. 

' ifl ■ "i Jfi ( Dividing the dividend, or mtiltipl!/- 

^ktJ. — — ^ or ^3 I ^"3 *** diUaor, BrviDES the quotient by 

is V 9 (l«-^9 { MiiUiplyiTig or dividing both tat din- 

IJI. T. or , ' = 6 ] ''«"<' "'"2 dieisorbylhe eame number, 

8x3 8-^3 I DOES KOT CHANGE (fteywirfienf. Hence, 

A rhanse in the dividend by mvU^^alion or dittision prod'icet a 
UKS. i^hraige in the quntient ; b:it taeh a change in the mvi&OK produeet 
an OFPoeiTB change in the qimlienl. 



48 X 2 48 



CANCELLATION. 

LVS- Cancellfitfon is the process of rejecting or ctt&cd* 
E equal factors from both dividend and divisor. 



^P Principles. — I. RejecUitg a factor from any number di- 
vides the mtnilter by that factor. 

II. Rfjecting equal factors from both dividend and divisor 
does not change the quotient. 

t WRITTEN EXERCISES. 

74. 1. Divide 5G X 24 Ijy 48 x 7. 

ExPl.ANATrox.— Slucu 8 will divide both 56 and 
49, reject 8 as n factor of 56, relninlog tho foctot 7, 
and also of 43, rotalninn tliQ faclor 0. 

Agnlii, sinca 6 will divide both 34 in tliedivi- m 

dend and fl In tho diviBor, reject na a factor f rntn 

botb, retaining the factor 4 tn the dividend, Finolly, rejeclltig the fac- 
tor 7, common both t» the dividend and to tiie divisor, there rvmnlna 
onlj' tho lacior 4 in tho dividend, wliich is tho required qaotluiit, 

2. Divide the product of 25, 18, 4, and 3, by the product of 
1, 0, 5, and 3. 

« » t\n* 

t$yj*xiy^ ^ Bx3x4 ^ CO _ ^^ ^U^* 

7x<Jx?X? 7 7 ^' • {(4 

1. Thi! MrCi'iMfline Is much uacd, and bj'inan}' Is thought % $ 




7 60 



!n1mit, nhorevor (^aiied/nti"!) is applied. U 
Bervos tlici name purpose oa llio ctirtrd line In divMnn, since 
It Bepsmiea tho dhiUfinl or Its factors on tho right from tho I 8^ 

dieiior nr itH factors "n the li/l. 

2. Tho horizontal line may he used by thoio who prefer it 



8. Divide 13x7x5x3 by 3x5x7- 
4. Divide 43 x 18 x x 4 by 30 x 31 X 6. 



Jl 



CANCELLA TIOM. 06 

^Sdle. — Cancel ike factors common to both dividend and tti- 
visor, and divide ike product of the remaining factors of the 
dividend by ike product of the remaining factors of the divisor j 
Ihe result will be the required quotient. 

5. What ia tho quotient of 31 x 8 x 00 x 8 x 6 divided by 
7x12x3x8x3? 

6. Multiply 8 times 32 by 6 times 27, and divide tho prod- 
aet by 9 times 96. 

7. How many tons of hay, at fl8, must be given for 45 
cords of wood, at W^ a cord ? 

8. How many flour barrels, at $.80 each, will pay for 112 
bushels of corn, afc $. 70 a bushel ? 

9. How many tubs of butter, each containing 56 pounds, at 
30 cents a pound, must be given for 7 barrels of sngar, each 
containing 195 ponnds, at 10 cents a pound ? 

10. How many bushels of apples, at 75 cents a bushel, will 
pay for 95 pounds of coffee, at 30 cents a i)Ound V 

11. A farmer exchanged 45 bushels of potatoes, worth 40 
cents a bushel, for 18 pounds of tea. What was the tea worth 
a pound ? 

13. From 6 pieces of cloth, each piece containing 24 yards, 
worth t3 a yard, how many suits can be made, worth 418 a 
enit? 

13. When hay is worth $18 a too, how many tons must be 
given for 12 barroJa of flour, at *7 a barrel ? 

14. If 6 acres of land coat $180, what will 150 acres cost? 

15. How many bales of cloth, each containing 40 pieces, 
and each piece containing 36 yards, north $3 a yard, must be 
given for 120 government bonds, worth $108 each? 

Ifi. (340 X 56 X 18)-^(60 x 28 x 0) = ? 
A1. (72x48x28x5)~(84xl5x7x6) = ? 
" ■ 6xl8x27x25)-=-(84x45x7x30) = ? 
. (80x60x50xl6xU)-^(7Ux5Ux24x20J =P J 



REVIEW. 



a bnehel, wf^^^ 



Hnir many busbols of oats, at %^ a \ 
\ for 13 tona of coal, at #7.20 a ton ? 

Hovr muny days' work, at $1.25 a (Jay, will pay for 7S 
IbHsliels of eoFD, at t.80 a bushel ? 

. A laljorer gave 13 days' work for 48 bushels of potatoes, 
I'VOrth 50 oent« a bushel. What were his daily earnings ? 



WRITTEN EXERCISES. 

"75. 1. How many times is 246 contained in 3690 p 
', riow many times oau 246 bo aubtractod from 3G00? 

, Ilow many times 246 will produce 3690? 
4. The Tactora of a number are 84 + 23 and 427 — 259. 
r What is the numhci'? 

. The product of two numbers is 14304, and one of the 
numhera ia 2400-^25. What is the other? 

G. If 2, 2, and 7 arc three fiictors of 304, what la the other 
factor? 

7. Whatisthedifferencobetween 106x137, andl5341-^29? 
■ 8. The product of three numbers is 107100; one of the 
unmbers is 42, and another 34. What is the third number ? 

9. The quotient of ono number dirided by another is 5fi, 
the divisor is 375, and the remainder 124, What is the divi- 
dend? 

10. A coal dealer bought 250 tons of coal, reoeiving 2240 
pounds for a ton; he sold it at 2000 pounds for a ton. How 
many tons did he gain? 

11. A fanner sold 300 bushels of wheat, at |2 a bushel, and 
corn and oats to the amount of J750 ; with the proceeds he 
bought 120 head of sheep at 93 a head, one pair of oxen for 
t90, and 25 acres of land for the remainder. Ilow much did 
the laud cost him au acre ? 



REVIEW. 



1 



67 






13. How maoy pounds of sugar worth 13 cents a pound, 
can be bought for 136 pounds of butter worth 28 eta. a pound i" 

13. If a man earns ICO a month, and upenda *45 in the 
same time, in what time will he eave $900 ? 

14. A gi-ocer bought two kinds of ayrup ; one for 54 centa 
a gallon, and the other for 63 centa. What was the averagi 
wst a gallon ? 

Solution.— (54 «Qta + 63 centa) -i- 3 = 58 cents. 
The aoernge ol two Dumbcra is one haXf tbcir eum, tlie average of 
Gvree nuiiibHra is O'le t/»rd their sam, etc. 

15. A merchant bought three kinds of tea, some at fiO cents, 
at 78 cents, and some at 90 cents a pound. What was 

avei-agQ cost a pound ? 

16. A keeper of a toll bridge received $104 toll on Monday, 
I? on Tuesday, 1128 on WedneBday, and «99 on Thursday. 

nyhat was tho average daily I'eceipts ? 

17. Sold three city lots for $1500, «2976, and $1895, re- 
r!y. Wiiat was the average price of each ? 

18. If a young man receive a salary of 125 a week, and ho 
lys #8.75 for his boartl, and S4.fi5 for other expenses, in how 

many weeks can he pay a debt of S487.20 ? 

19. A man having $4578, paid out all but S1643 in 8 weeks. 
What was the average amount paid out each week ? 

20. Bought 140 acres of knd for $7560, and sold 80 acres 
of it at $75 an acre, and the remainder at cost. How much 

gained? 
.ai. The sales of a merchant aro $75000 a year. What ii 

average per week ? Per montli ? 
82. How many poands of sugar, at 30 eenta a pound, must 
be given for 5 pieces of cotton cloth, containing 44 yards each, 
at iZ cents a yard ? 

_ 23. Sold a (luantity of wood for $2492, that cost «1434, 
IS gaining $;t a cord. How many cords were there, and 
the cost per cord? 



68 jtavjEiv. 
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till itfiC'i^ 



34. Bought 150 aci-es of land for 17050, and sold il 
&a ucre. How much waa the wholu gain ? ^ 

25. If lUU barrulij of Hour coat |(iOO, wlmt will 350 barrel 
coat at tho Bittiio rate? 

36. How many pounds of butter, at 40 cents a pound, an 
wortli as much as 1600 bushela of oata, at 75 cents a bushel !• 

37. If a man gain *fi38.?5 by selling 305 barrels of Hour a 
|9.Sj5 a barrel, at what prico did ho buy it? 

, A grocer bought 12 lian-els of sugar at tlfi per barrel^ 
anil 17 barrels at 1sl3 per barrel ; hoiv much would he gain b] 
selling the whole at 118 per barrel ? 

39. A former sold IG cords of wood at t.3 a cord, and 4( 
bushels of wheat at $3 a bushel. He roceivod 15 yards ol 
cloth at t4 a ynrd, and the remainder in money ; Uow muoli 
money did he receive? 

30. If a mechanic receive 41500 a year for his labor, and 
his expeuaes arc 1^008, in what time can he save enough tc 
buy 38 acres of land at 4133 an acre ? 

31. A planter sold 40 bales of cotton ut 468 abale. Witli 
the proceeds lie bought 8 horses at 4180 each, and with the 
remainder bought cows at 433 a head. How many cows did 
he purchase P 

32. Bought 388 barrels of flour for 41482, and sold the same 
for 43058. What was the gain on each barrel ? 

Find the second member in the following eqnationg ;. - 
as. 6300^15 — 373-:-3 = ? HA 

34. 02460-MO) x (475—377) = P ^H 

36. 456^-13x5-^^+125 = P ^^ 
'36. (6Q70— 18Q0) + {4 660-i-15 ) = P 

37. 384 + 4021—872 + 3176-^8x13 = ? 

38. 25x370— 63x8 + (335 + 206)x45 = P 
, 16 X 31 25—137 X + (073—122) -f 



40. (135x30)-!-(35x25)x(324— 210) + 364— 450-5-5 = 1 



76. The pnpil may be required to illuBtrato the following 
probleiuB by original exampleB: 

1. ADDITION. 

Oiven to find 

]. The parts, the whole, or the sum total. 

%, The le^ of two nnmbers and ^ 

their difference, or the sub- ^^^ g™'^*°[ ""'"'«''■' ">' ^^^ 

trabend and remainder, J "'""end. 

II. SUBTRACTION. 

Given to find 

1. The sum of two numbers and 1 , , 

... r the other, 

one of them, J 

%, The greater and the le^s of'| 

two nnmbers, or the mlnn- I the difference or remainiT^ 



i 



end and Bubtniheud, 



III. MtrLTIPHCATION. 
Oiven to find ^| 

1. Two nnmbers, tbeir product. ^^ 

2. Any uumber of factore. tbeir continued product 

3. The diviHor and quotient, the dividend. 

IV. DIVISION. 

Given tofind 

1. The dividend and divisor, the quotient. 

2. The dividend and quotient, the divisor. 

3. The product and one of two | ,, ,, , , 

, ', \ the other factor, 

factors, J 

. TheoontiDuedprodactof sev-"\ 

enl factors, and the prod- \ that one factor. 

. net of all but one factor, J 



FACTORS AND DIVISORS. 



I 



INDUCTIVE EXERCISES, 

77. 1. What two inimbor3,bcaide8 the number itself and ], 
will give A product of 8 ? 10 ? 35 P 43 ? 64 ? 

2. What numbers, other than the given number and 1, will 
exactly divide 9? 15? 30? 48? 55? 

3. Of what BetB of two numbers is 24 the product? 

4. Of what Beta of throe numbers is 3tl the prmtuct ? 

b. What arc tbo smalle^it numbers, other than 1, that wilt 
exactly divide 18? 31? 49? 65? 

Wliat is the largest number, other than the given num- 
ber itself, that will exactly divide 22? 2i? 30? 40? 

7. Name tlie numbers between IZ and 30, that ore the 
})roduet of Iteo factors greater than 1. Between 30 and 50. 

8. Name the numbers between 5 and ^0, that bavo do other 
ftctors than the numbers themselves and 1. 



DEFINITIONS. 
-Jj^. The hlteffral factors of a number are the integers 
whoso eontmucd prodnet eqniils that number, 
ThuB, 4 and 5 ars factors of 20 ; 3, 4, and 8, of 64. 
79. A composite number is a number that baa othei 
integral factors besides itself mid 1. 

ThuB, 34 ia B componite uumber, nince It Is the product of 4 and 6, or 8 
and 6, or 2, 8, and 4. 

^O. A prime number \& a number that has no integral 
f^tjirs besides itself and 1. 

Thufl, 3, 0, B, 7, 11, etc, aro prime numbora. 



FACTORS Af^D DIVISORS. 71 

■81. A prime factor is a prime nomber uaed as a fii^tor. 
Numbers are said tg hapnine to each other whon they have 
no common integral factors or diviBors. 
Tliua. fi and 4, 13 s.iid 25 are prime to each otbei. 

■83. An exact divisor of a number is any integral fac- 
tor of that number. 

Thus, 3 SDil 4 are exact factora or dWisors of 13. 

J. An oiact divisor nf B, namber ia also called a ni«Hur« of tliat immbdr. 
2. Whaa anj inlejtral factor is comnmn lo tieo or mere numbera, it ia 
cijred a coiAmon divi»or, factor, or meagura of tUoBO nnrabere. 

• S8. Au et'CM WMmfeefiaonetbatiaexactlydivisiblebyS, 
All Duiubora t«rmiaatiiis with 0, S, i, 0, or 3 are even. 

>S4. Aq odd tiumber ia one that ia not exactly divisible 
bj2. 

All numbers terminatiDg with 1, 3. 5, 7, or 9 are odd. A 

Any number ia exaotly diviaible ^^^| 

I 1. By 3, when it ia an even number. 

, By 3, when the sum of its digits ia divisible by 3. 

, By 4, when its nnita and tens together are divisible by 4. 

. By 5, when it ends with a or 5. 

, By C. when it is an even number and divisible by 3. 

. By 8, when its three right-hand figures are ciphers, or 

resa a number divisible by 8. 

, By 9, when the sum of its digits ia divisible by 9. 

, By 10, when it ends with one or more ciphers. 

Find by inspection some of the exact divisors of the follow- 
ing numbers : 

1. 1536. I 4. 6105. I 7. 33473. 

2. 1683. 5. 13936. 8. 71460. 

3. 3348. I C. 43560. | 9. 




FACTORIN 

J INDUCTIVE EXERCISES. 

" 85. 1. What are thc/irimc inimbors from 8 to 24? . 

J ^ 8. What are the corapoHite nunibiTB from S to 24P 
■^ 3. Namo all the primo fuctora of 3C. 
4, Nnme all the compoaikt fitctore of 3R. 
■• , 5, What prime factors are common to 31 and 42 ? 
'* S "■ What oomposito factors are common to 30 and 73 P 

7. What fact.orawo common to 10 and 24? To their awmf 
To their difference f 

8. Form a compotiitc nnml)cr hy ueing 2 twice as a factor; 

»3 twice OB a factor; a three times as a dxior. 
9. What is one of two e>\m\ factors of 9 ? of 16 P of 25 f 
10. One of three equal factors of 8 ? of 37 F of 64 ? 

When a composite number is compoaod of eqaal factors, it 
J is culled a power of tliat factor ; and one of tlie equal foc- 

tors is called a root of the number. 
X 

"■^ The power of a nnmlier is named according to the nuntier 
«■ of equal factors used. Thus, 
^ 3 X 3 la the xecond power or Hqitnre of 3. 
^ a x3 x3 is the third power or r.ube of 3. 

8 X 3 X 3 X 3 is the fourth pmoer of 3. 

So, also, 3 is called the second root or square root of f 
A the third root or cidie root of 27. 

* 11. Required the second power of 3; of 4; of /i; of 6, 
» of 8 ; of 9 ; the third power of 3 ; of 3 ; of 4 ; of 5 ; of 0. 
13. What is om of tm equal factors of P of 25 ? of 38 ? 

13. Om of Mm equal factors of 8 ? 27 ? 64 P 135 P 

14. What is the second root of 9 ? of 1 G ? of 25 P of 04 P 
^ Ifi. What is tho third root of 8 P of 27 P of 64 P of 135 ? 



FACTORING. 



73 



Instead of repeating the factor, it is gonorally written but 
once, and a small figure, called the exponent, is placed at 
the right, and a little aboye the numbers, to show liow many 
"a used as a factor. Thus, 

^B* = 3x3x3x3, and donotes that 3 is used as a factor 

B. 

: 6 X C X G, and denotes that 6 is nscd ob a fartoi 



^ 



Prikciples. — I. Every composite number is the product of 
aU itn prime factors. 

II. A factor common to two or more numhers is a fnclor of 
their sum; also, of the difference of any two of them. 

y86. Factoring is the process of separating a composite 
nnmber into its factors. 

Y ^f WRITTEN EXERCISES. ^^^| 

87. T* rcsslve a nntnVer iots its prime factsrs. I 

1. What are the prime factars of 353 P 

iNALTSis. — Since the given number is eren, divide liy 2 

the least prime factor 2, and the quotient also Uf 2. g 

Neit ^vide liy tlie prime numbers 8 and 3 Buccessive- „ 

\j, obt^ning 7 for the last quotient, wliicit being prime, 
the dlTiaion can be carried no further. Hence tiie divi- '* 
von 2, 2, 8, 3, and tlie last quotient 7 are aJl the prime 
tactora or divisors of 2S2. and ma; be niitten 7, S*, S*. 

Proof.— 7 x3x3xax3 = 33i3, 

In like maimer, find the prime factors or diviaoiB 



2. Of 225. 

3. Of 154. 



4. Of 200. I 6. Of 945. I 8. Of 3034 

5. Of C25. I r. Of 1155. i 9. Of 6300. 



The principles and the operation make the rule ohvions. 



COMMON DIVISORS. 

INDUCTIVE EXERCISES. 

88. 1. WliaL numbers are oxact divisors of 31 ? 30f 

•4. Wliat are tho prime divisors of 35V 35F 4!lp 

». Whalure tho compoaito divisors of ?2f 80? 108 F 

4. Wlmb prime divisor is common to 38, 43, and 50 J' 

6, Wlmt is u common inL'usuro of 33, \i'i, and 56 ? 

C. Wlmt fufltore or diviBOi-s arc common to 13, 24, and SflT 

7. What two numbers will exaoUy divide or mcusiire 2i 
l-miles ? 3,1 acres? 48 pounds? 

8. What two numbora will exactly moaeiira 10 and 80? 
' 7 heir sum f Tiioir difference f 'I'hok product T 

a. Wliat is tbo greuWt exact divisor of tlio sum and difltir- 
rnice of in and 24 ? Of 18 and 45 f 

10. Wliat is the g.o.d. of 38, 36, and 43? 

11. Namo tliroo numbers of which 9 is tho a.cn, 

12. Wbiit is tho a.c.v. of 33, 44, and CO? 

13. What divisor is common to C and ? To and i1, and 
tn 54, their producLP To Sand 18, and to OB. their product? 

14. What divisor is common to 18 and 37, and to 40, their 
sum? To 18 and 37, ond to 9, their diffei-cnw? 

pRlNOjrLKfl. — I. Every prima factor of a iiumber is an ox- 
acl divi»or of IhU nurnhfr. 

II. 77ia a. c.D, of tioo or mora numbers ia the product of all 
their common prime factors. 

/'SO. A common dtvtHorot two or more numbers ia a 

common fiwtor of oiuib of them. 

^ 90. Tho greatest conttnon divittor of two or inoro 
numbers is the greatest common factor, and is Llie jiroduct of 
aU tho oommon ^rimn factors. 




COMMON niUISOKS- 



WRITTEN EXERCISES. 

91. To find the o.c.n. of two or more numbers 
1. What IB the g.c.d. of 18, 30, and 42 ? 



ElPLANATlON, — By factoring, 
,nd 3 to be tin- prime (actors 
tbe giveo numbers. The product of tliesu 
primt.' diviaors, 2 k 3 = 6. is tlie O.c.D. of 18, 
80. and 42 (Pkin. II). 



iBT UKTHOD. 

21 18 30 42 
3 9 16 21 



I In like manner, find the o.c.D. 
. Of 42 and 112. 1 5 

. Of 96 and 544. G 

. or 56, 73, and 93. | 7 

8. Find tlie g.c.d. of 247 and 3; 



. Of 31,43, and 77. fl 
, Of 3(i, 48, and 216. ■ 
. Of 105, 31C, and 405. 



I EiTLUlATlON.— Draw two vertical lines, and 333 

F {due til ■ greater number ou the riglit, and tlie leas gjw i ttAiy 

I m tbe left, one line lower down. Divide 323 by --□ o ~S(;" 

^T, and write llie quotient 1 between the vertical 

lines, tiie product 247 under tlie greater number, l"* * 'P 

and tlie remainder 76 below. 

Next, divide 317 by this remainder 76, writing 
the quotients Ixrtween the vertical linen, tlie pniduot 338 on the left, and 
the remainder 19 tfclow. Again, dividing the last divisor, 76, by 10. . 
there is no remainder. Hence, 19, the last divisor, Ih the g.c.d. of 247 
andSSS. 

tin like manner, find the g.cd. of 
9. 154 and 210. I 11. 126 and 189. I 1.3. 225 and 270. 
;10. 316 and 664. I 12. 300 and 375. I 14. 468 and 1184. 
Rules for pinding the G. C. D. 
let. By prime factors : 

— ~ Resolve the given numbers into their prime faciors ; the ^ 
^product of aU (be common prime factors is the o.c.D. 



COMMON DIVISORS. 



1 



^K 3d. Ity conttiiQcd division: 

^■^1. Divide the greater number by the less, itnd the less num-' 
^F7«r iy the rcmaitcder, if any, and so continue to divide the last 
" AVtNor by the last rentatnder, iill nothing remains. Tlis last 

divisor will bo the a. c. o. 
^•""^ %. If more than two numbers are given, find (he o.c.d. of 

two 0/ them, then 0/ thia divisor awl a third number, and to on. 
^^f~ It lUe lust diviBdt la 1, tbn numberB are prime la uicA oUier, and ha<rB 
^H BO oomnion divisor greater ihim 1. 

^K Pind the gi'etitost common divisor 



16. or 432 and 048. 

16. Of 135 and 315. 

17. Of 182 and 364. 

18. Of 750 and 1575. 

19. Of 1008 and 1030. 



20. Of 216, 300, and 432. 

21. Of 84. 120, and 463. 
23. or 141, 790, and 1)40. 

23. Of 3281 and 10778. 

24. Of 10353 and 14877. 



S.'i. What is the greatest mim!>er that will diyido 620, 1116, 
and 1488? 396, 5184, and 6014? 

26. A speculator haa 3 fioldB, the first containing 18, th'e 
second 24, and the third 40 acres, which he wishes to divide 
into the Iftrgeet poasihle lots liaving the same number of acrca 
in each. How muny acres in each lot? 

27. The Eric R. R, has 3 switches, or side tracks, of tho 
following lenpths: 3013, 2231, and 2047 feet What is the 
length of tho longest rail that will exactly lay the track on 
eaoli switch ? 

28. A farmer wishes to put 330 bushels of corn and 813 
itmehels of wheat into the least number of bins possible, that 
shall contain the same number of bushels, without mixing the 
two kinds of grain. EIow many buahels must each l)in hold ? 

29. Three persons have respectively «C30, 11134, imd $1380, 
with which they agree to purchase horses, at the highest prico 
per head that will allow each man to invest all his money. 
How many horses can each man buy? 



MULTIPLES. 

INDUCTIVE EXERCISES. 

93. 1. What iHimbera between 5 and 30 are exactly di 
Tisible by 4 ? By 5 ? By C ? By 8 ? 
I 2. Name Bome Qumbers of which 5 la a factor. Of which C 
f ia a factor. 

1 3. Wliat prime factora arc common to G and 5 times 6 ? 
I 4. Name some numbers that are exactly divisible by 3 and 5. 

4 and 6. 3 and 7. 
' 5, Aunmberwhich contains another number one or more 
\ times ia called a multiple of that nnmber. 
Ml 6. By what three prime numbers can 42 bo divided ? 
^^m 7. What numbers less than 40 are exactly divisible by 7 ? 
^V^8. What numbers from 4 to 36 have both 2 and 3 us factors? 
/Have 3 and 5 us factors p 

9. What is the least number of whieh3, 4, and 5 are factors? 

10. Name two nnmhors of which 6 and 9 are factors. Name 
the least number of which they are common factors. 

' ] 1. Name three multiples of3?4?5?0?8? 

' Principles. — I, Every umltiple of a number contuins all 

I the prime factors of that number. 

11. Tho L.C.M. of two or more tiumhem contains nil the 
prime factors of each of those nmnbers. 

III. If two or more nuvtbers are prime to each other, (heir 
product ig their L. c. x, 

' .i^ 03. A multiple of a number ia any number of times that 
namher. 

1. A malliple \b iicciiBEarily composite ; v. dividor may be vitlier |>riino 
or oompiiBite. 

a. A number i» n lUcln'r of all ila iiiiati|ilni, tind n miiUiple at all iU 
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MULTIPLES. 



nbera~nV 



Hb4. a aotntnoH multiple of two or more numbers 
I Sainber oxaoUy divisiblo by cucli of tliem. 

/"Off. The leant common muHiple (L.ri.M.) of two or 
tuore numbers is thd louut number exactly divisiblo by each 
I -of them. 

' or uoni numburB can have but one leant common multiply i 



EXERCISES. 



0G< To Hud tlio I..C.M. of two or more uumben 

. Find tho L.C.B. of 14, 3], uiid 45. 



BxPLANATioN. — ItoBolving tbo given nuin- 
B Into thoir prime faciura, ivo Snd tba 
^ li, 0. H. muHt ciiDUin tbo farHur 3 onet, T ojite, 
I I tJeict, ond 5 uimn, uiil no other faclora 
-tPBnr.n). Ueiieo,8x7«8x3x5 = 0a0. Uio 

EXPLHSA.TION.— DiTid8tbcgl''eniiumb(™ 
St kiid 40 by the primo fautor S. nud write tbe 
quotients nod uadivldud number 14 Id the 
Hooond line. In the snmu manner, divide 
Buooeestvelj by the prime factors 7 and S. 
Tlie kat quotient, 5, being a prime numbur, 
b not dlTialNe. Houce, 3x7x8x3x0=880, 
L.C.M. (PriN. III). 



21 = 
40= 



3x7x3x3x5 



14 


%l 4S 


14 


! 16 


a 


1 16 



Find the L.c.u. 

2. Ofl4, IC, and 18. 

3. Of 27, 36, mid 44. 

4. Of 10, 48, and 108. 



5. Of 14, 43, and 63. 

6. Of 12. 16, 18, and 20. 

7. Of 10, 45, 76, and 00. 



" KULE. — Remlve each of the numbers into t/ieir prime fiie^ 
tors ; the pradiicl of the highest power of each primp factor » 
the L.c..it. Or, 




Find the l.o. 



8. Of 144 and 180. 

9. Of 324 and 300. 
[ 10, Of 225 and 375. 



I 

^■:34. Find the L.O.V. of 35, 60, 100, and 126. 
^pi&. Find the L.C.M. of 7, 15, 21, 35, and 35. 
I 16. Find the i..o.u. of the first five odd nuinbera. 
' 17, What is the emallest sum of money which can be ex- 
actly expended for books at S5, or $3, or $4, or SC each ? 

18. What ia the ahorteet piece of rojio that can bo ent exactly 
into pieces cither 15, 18, or 20 feot long ? 

19. What ia the product of tlie l.c.m. of 12, IC, 24, and 32, 
maUiplied by their g.o.d, ? 

20. Divide the l.c.m. of 7, 43, C, 3, 10, and 630, by the 
a.o.D. of 110, 140, and 680. 

21. What ia the smallest sum of money which can bo ex- 
actly expended for sheep at 18, or eows at $38, or oxen at $54^ 
or horses at $162 each !' 

82. What is the smallest qnantily of grain that will fill an 
exact number of bins, whether they hold 36, 48, 80, or 144 
bushels ? 

33. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 acres, 14 acres, 16 acres, and 
ao acres each ? 



FRACTIONS. 



IN DUCTIVE EXERCISES. 

OX 1. If any unit, as an npplo or a yard, is divided into 

■A gquat paria, wliut ie ciicli purt uamed ? (64.) 
2. If into 3 oquiil pai'ts F If into t> cquul piirts ? 
8. Whut ure the largost cqnul piirtB that can bo made of a 
P'WIioIg P Tlie uoxt lu^g^■^t P Tliu aest P 

. What ia 1 of 4 equal )mrta of a unit called ? '2ot3 ciiiiul 
partH ? 3 of 5 equal parts ? 5 of 7 equal parts ? 

6. Wlmt ia meiiut by 1 fourth of atiytbiiig? 3 fourthsP 
' SfirtheP Sdghths? 5 niutheP 

0. Wluit are 3 of tlio 7 oqual parts of ii week called P 
■ 7. Whiitaru fi of tlio'8 eqiuil parts of iiyard oalledP ^^h 
8. Which ia the greater, a third or a fourth P Wh]r^^^| 
S. Whichis the smaller, fifths or thirds P Whyp VH 

DEFINITIONS, 

98. A fraction is ono or mopo of tho equal par(a of a 
unit, or of anything rogai'dod as a whole.* 
TliUB, 1 half. 2 IhiTdii. and ijtflh* nro fraEtions. 

1/ A fraotloual unit iaane of the equal parts lolo which llialntcgv] 
or thing 1b divided. 

Thus, In theeipreBBloii three fourt/m o{ a tni\o. the fractional unit in 
ona fourth of n mllu. 

'Fraotians are clousilied Into comnwH and tlecimal. 



• Properly apcnkijiK. th« viilnu of a ftaotion U Iuhh thou 1. Hence, 
when tho vuluu \a (-ruulcr thiiu 1, it l» cullud uu imjirnprr [racllon 
llOO, 2), 



FJiACTWNS. 81 

99,' A common fraction is expressed by two num- 
bers, called the numeralor and the denominator, the former 
written over the latter, with u line between them. Thus, 

One Ihiri is written J. i Nino tentlia la written ,^. 

Three foarthfl " J. Seven IwentietLa " ^, 

BiTe BithB " S- Twblve thirty-firtha " J". 

Seven ^ghllia ■' J. | 'I'hiKy forty-ninUia ." JJ, 

1/ The deaomiuatoF of a fraction, n 

the numbtr of eguaf parti Into which the ui 
thepBita. 

Thus, in the fraction |, 8 ia the denominntor, and ahowB that tho nnit 
is divided into eig/ii equal pana, named eighths. 

S.'Tbe numerator of a. fraction, written atwve the line, shows tha 
mnmber of equal parts taken to fonu the fractiou. 

Thus, in J. 7 ia the numerator, and shows that 7 of the eight equal 
parts ore taken, or expretaed by the fraction. 

8. The tQrms of a fraction aro its numerator and dcnuminutor. 

Tliua, 6 and 7 are tho terms nf the fraction J. 

4.lfThe reciprocal of a iVaction m 1 divided by that fraction, or 
It ia the fractiun interled. 

Thus, the reciprooal of J ia 1-^J = } ; of ^, it ia V' 

6.1 The raltie of a fraction ia the quotient of ita numerator divided by 
its denominator. Thtia, ^ = t 

Name the fractional unit, the terms, the reciprocal, and the 
nlae of each of the following fractious: 



m 



/ 

loo. Common fractions are classified aa proper or 
improper, according to their value. 

l.M proper fraction is a fraction whose n 
denouiaut^r. Hence, ita raiae is ku than 1, 
ThoB, t, I, and {\ are proper fradiona. 



I 



m 



a number composed of iiii 



82 FKACTIQNS. 

%^ An impropor fVaotion Is % fmrtlnn irliiiw 
•xcoodi IM <I<m[iiiiiniiU>r. lluticu. il» m'uf 1h tqwd 
Tlitu, \, ',", and y Hro itnpri)per (mctloiu, 

101. VI mixed nunUtf 

iak-gi-r uud u frucliou unihil. 

Tbu*, 1S| Imb mirrd DuuVr, nqulvulcDt to 12-f (. 

10:3. Hincc rntctioiis indicuto diviBJon, all changOB in the' 
I itrms of u fnu^tion will uffwt tlie iw^we of tbo fractinn iicuurd- 
I' lug tu llio "Qonorul Priooiples of Division" (73), as sbuwa in 
I'tho following illiistnitionB: 

4x3 8 



9. The oiiCtM of oeh fnctlona] nait ii (ui'ef 
LB largu, but tb(- number uT uuiu cumolnB tlio 



In both ernes, the value of Ihe friielion is mvUiplitd (75J, I). 

-33 1. Tbo vnlue of racli rraetionnl unll ramnlni 

^^ fj tlie anmo, but the nvntber of units la one ha^f 

^ 3. 'Iliu wiiuB of cBob fmctlonsl unit It Md 

C 3 1^ li'dfaa Inrftc, bul tbo nuinbrr of unltB rcuialni 



tbi- B 



Ik-nc 



In both eases, tlie imlue of the fraction is divided (73, II). 

4 )( 2 g 1. The enfiMt of cBoli fnicilonnl unit IsodI} 

y „ n ^ J q oim half aa large, but thu nanilier of nii<ta is 

(uiiw aa inaiif' 
* -i- 2 ^ ^ 3. The raluf of cndi fmcllonal unit Is (uh'm 

0^2 U aa largo, bat tbo number of unit- U cm Aal/ nn 

manjr, llonco, 

/m cjVAct- «iw, /Ac miwe f\f the fraction in not changed (7!J, HI ). 



CEN'ERAL PRmCtPLES. 



103. General Pbikcjples of Fbaction8. 

UMuUipluing (he Jill nteralor, or) „ ,. ^ .■ , 

^. .f. , , . . y MULTIPLIES the fraction. 

Dividing the denominator, ) 
If 

n. Dividinq the numerator, OT ) .> ^ ,- 

.,,.,- ., > ■ . } DIVIDES the fraction. 

Multiplying [he denominator, ) 

UL* Multiplying or dividing both'] „ „. „ .„.„„„ ,i. 
^ ^ ^ - , DOSS jvoT ciiAivaB the 

numerator and denominator \ , ^,i , .■ 

value of trie fraotion. 
by tiie same number, J 

The above may be reduced to one general principle, viz. : 

A change in the numerator, by multiplication or division, 
producer a like change in the value of the fraction ; but such 
■ a change in the DENOMntATos produces an opposite change 
in the value of a fraction. 



REDUCTION. 

104. ilednctioii of fi-nctions is the proceea of chang- 
ing their/orw, without altering tiieir vahio. 



\.\k fraction is changed to bigber terms, when it 
deBomiuator are eipresaed in larger numlierB ; lo lower terms, wlitu 
expressed in tmatleT nambers ; and to its lowest terms, whun tlio 
nunteraUir and denominator are prime to ranh otlmr. 

a.^All higlier lerms ot n traction are mnUiplen at its loieerl termi. 

^^^05. To chang'c fractions to higher or lower terina. 

^^M INDUCTIVE EXERCISES, 

^^t. One half is equal lo Iiow many fourths? 

ASALTSIB. — Since 1 is t-qiuil to 4 fimrthi, i ie equal to 1 half of 4 
lounhs, dt a rourtbs. 



FRACTIOfTS. 

2. Olio thin) of n milp ia how many sixths of u milo ? 
' 8. One liulf of a diillar is how many/o«WAa of a dollar? 
4. Name sotno cquivuleiit fractions for halves, Tliirda. 
C. KxprcBR I in torms .1 titnos as gruut. 4 times us great. 

6. Tlic nunibor of twdftliH iu a unit is how many times the! 
number oihalceaf Of Ikirds? Fourths? 

7. ilow ia the fraction \ changed to tenths expressing the^ 
jBmo value? TolOlhs? Toaotha? To 40ths? ] 

8. The dcaominators 4, C, 8, and 10 are multiples of what- 
aninber ? 

0. Name the flret three multiples of 3, the denominator of {• 
'The first three of 4 in J. 

10. Change J, J, |. and fi to 24ths, to iSths, and 96tha. 

11. Multiply both terms of J by 3, and show that the valut 
lOf thfl fl-action is not changed. 

Ahaltbib. — If bolli lnrm» of J nrc maltiplleil by S, the rosulting fno- 
lloa li -ft, which In equivftlent to {, aincv l\ia fraetiotuil vnit Is j iwlarget 
wlillu tho number of fractbnol units taken is 8 ttmve as taaaj (10% 

ni). 

12. Name three equivalent fractions for ^; for|; for-|. 

13. How are 5tliB changed to SOths? Sths to 40ths? 

14. Express f iti 38tlis; in 35th8 ; in GOths ; in 49thB. 

15. Uow are fnictiona elmnged to higker terms? 
10. 8 Iwelffhs are how many thirds? 

AjrAT.THis — R<nm 1 tbinl Is eigunl t<i 4 twelftha. 6 twelfths aM equal 
to u man; thirds aa 4 iwdlfths am contained tImcH in 8 tWHlfths, which 
<8 2 tlmos. lluDce thoro aro ) In ^,. 

17. liow many /o«rWa of a rod aro Iwelflhsoia. rod? 

18. Divide both terms of J J by 5, and show that the value 
of the fraction is not clianged. 

Ahaltbib, — If both ti^rmiiof 1) aro divided byG, the rt«iiltiDg fnctlon 
fa }, which [s equivalent to ^jj, Binco ^Xw fractional tfniC Is S times aa 
large, while the uumber tukeu Is J as uiauy (103, III). 



JtEDUCTIOK. 



rI9. Change \% to a fraction having lo^rer tprma ; if ; Jj. 
20. How many lUrds in -ig ? ^i/i!Aa im J3| ? 
21. ExpreBSthe valueof j( in terms ^ijasgreat ; Jaayruat; 
J as great ; \ as great ; ^ as great. 
23. What comraon divisors have the terma of J|? Jg ? Jj} ? 

23. la ^ in its lowest terms ? Wliy not ? Name two fuc- 
tors of its terms. Why is | equal to ^ ? 

24. In what lowor terms can J^ be Gxpreased ? 

25. Change ^ to its lowest terms ; JJ, fj; H^. 
20. How is a fraction reduced to loieer terma? 
87. ilow is a fraction reduced to its lowed terms? 



W RITTEN EXenCISES. 

106. 1. Reduce | to sixteenths. 
Explanation. — SincH the givpti denominatar 8 16-M 
I it contained In llie required denomiantor 2 tlmoB, 
ranltiplj bolli terma of the fracliuD by 2, Htuoe, B'I 



I 



Beduco 

2, 4 to thirty-fifths. 

. \ to aixty-thirds, 

_4. -^ to eighty- fourths. 



Change 

6. W to seventy-flfthB. 

6. U to lOSthB. 

7. Ji to 25Cths. 



, Eednce 1% to ita lowest terms. 



^i! ^ t< 

^Bl Bedi 

BKbPLAKATION. — Dividing both 3|:|:J = ^ ; ^+a = | ; 

' tenia of the niven fraction }jl)y4, 

;» tlie result is VV(10a, III). *"■' Wii = f- 

Aj^n, dividing iMth teims of ^ 
lif 8, the result is j. Since tLo tenne of ] OKprinu to each other, tlie 
lowest terms of }J are {. 
) The BMne result maj be obtained more directlj hy dividing tbe terms 
I at the given f ntctlon hy tbeir frruateat common diviRor 13. 

* Kvltr are omlLted when tbc nml cierclies itnd explaDUIioDB sro bo ruU uid ez- 



ec /i^yicrwNS. 




Eeduco U) tlioir Iwwost U-riaa, 




«■ iWr- 
10. H. 

n. ,W,- 
la. ill- 


13. ^A' 

»■ JH- 

i.i. iW.- 
i«- 111- 


"• HI. 

18. m- 

10. mi 

2(1. ,w.- 


SI. («» 

S3. Mfis 
24. Oil. 



S5. Exprusa in Ms siiupleHl (oiin Uio quotient of 441 divided 
' ty 40a. Of ISB divided by 273. 

'in. KxpruBs in tlio aimpluBt form 1344 divided by 1530. 

a7. Whiiib is tho gruiitur fruution, iiiid why, iVc <"■ \W 

28. Chungo lGB-~ 358 to the form of ii fraction in it;! lowest 
r terms. 81-fC.1. 100-^400. 3a4-^0l3. 

107. Tn cluuige un tiitotccr or ii mix«(l uiiiiilMir to 
tliu I'oriii uf itu iiii|»r«>iicr IVuctlitii. 



ORAL tX ERCISEB. 

1. How many (AtWs ill 4? 

ANAi.raiB. —Sluoo In iiiijr niimbor thcro arD 8 tlmoB as m&Djr tliirdi u 
irhulu UDVB, lu 4 wlinlu onus there %ta 8 tlmiiN 4 tlUrd* = V- Ueuco, ota. 

2. Tn 4 buelioU, Iiow miiny eighths of u bushel F 

8. In >1 liow many llftha of a dollar ? SixtliB? Eighthsf 
TuntlisP Twolftlis? 

4, In iSJ yards, how many foiirtha of a yard ? 

Analysis. — Since In any number there are 4 tiiiies aa xaexij fourth* u 
thoro nru wliulo onuu, Id 5 yurdx thcrv aru 4 times 5/oureA« nr Y of * 
fanl, pliiH ] ef a yard, iiguiils Y yardit. llenne, ote. 

6. How many sixths in $2{P In h^ rodsF In '!'||' acresF 
0. In CJ. cords of wnod, how miiny fourths of a conl p 

7. Among how many boyacan yon diHtrilmts 6J qaarte of 
ohuatnuts, if you f/ivci tliom f of a quart each P 

8. How IS an intejrcr or ii mixed number changed to tlie 
form of nil imiiropei fructiouF 



108. 1. Change 81 to a fraction having 34 for its denom- 

instor. 



f 108 

■ SOLUTIOW. 81x34=1844. Hence. 61 - iJJ*. ^^M 

I 2. Change 49^ to twel/lhs. ^H 

f Solution. 49^ = 49^/,,- 49k}} = *^ ; i^+^ = l^ ^^H 



SOLUTIOW. 81 X 34 = 1844. Hence, 61 — »J1*. 
!. Change 49^ to twelfths. 
SoLOTiON. 49^ = 49 i^ /, : 49k}} = *^; 1^ + ^ = 1^ 

3. Change 44 bushels to fourths of a bafibel. 

4. Change 15f years to thirds of u year. 

5. Charge 2^ weeks to sevenlka ot a week. 

%. In 78 pounds, how many aixteenths of a pound? 



^V(Beduce to improper fractions, 

7. 75^. I 10. SG-iV I 13. 1227tW- 

8. 224,1^. 11. 450iS. 14. 247.^*- 

9. 307iJ. I 12. 2C1bV I 15. 1307,"^. 

109, To change an improper Tractiuii to tlio i'onn of 
au iuteger, or a mixed uumber. 

t ORAL EXERCISES. 

I. In ^, how many nnits or ones? 
Akai-tsis. — Since ifoartlta equal 1. \%fouTlh» are as many timca 1 as 
4 founbB is contained timefi ia 18 IburtbB, which is 4} times. Hcooi, 
y = 18-!-4 = 4}. 

> 2. How many times 1 are 1!^ ? ^? -H? V? fg? 
i. How many yards are V^ of a yard ? *^ ? .^ ? 
|l How many dollars are »J^ ? J^i ? ^%'^ *!* ? 
5. lufjof afoot, how many feet? In ijs of an acre, how 
many acres? In ^ of a ton, how many tona ? 

6. If a man buy ^ of a yard of cloth, how many yards does 
hebuy? IfJt? If-W? 

. 7. How is an improper fraction changed to the form of an 
r a mixi'd number ? 



FRACTIONS. 



MHITTEN EXERCISES. 



1 



I 



110. 1. Change ^%'^ to the form of a mixed number. 
BOLDTios.— H^ = 147-1-9 = 16J. Hence, >fi = 16i. 
3, In Jj'^ of a pound, how many pounds? 

3. In ^^ of a dollar, how many dollars? 

4. How many rods in ^^ of a rod ? 
Bednce to integers or mixed niimbors. 



5. 141. 

6. W- 

8. ^Hit. 


9. 
10. 
11. 

12. 






13. HI*- 

14. HH-' 

15. "sP^. 
IG. ^^V^. 


111. To rcdncc 
fractious liaving 


two ( 


p more fractions to equivalent 
nun deiioiniuator. 




ORAL 


EXEHCISES 





I 1. How many strfAs in 1 ? InJ? la^? _\ 

' 2. HowmanyciffSMainl? In J? In J- ? In }? j 

3. How can f and J be changed to 12ths? To S-ttha? 

4. Change | and \ to fractions of the same denominator P 

5. If the denomitialor is multiplied by any number, how ia 
, tiie um^tte of the fraction presen'ed ? Why? (103,1,1.) 

r 6. Change § and ^ to loths; to SOtha; to 45ths. 
F 7. Change H and H to Sths ; to lOtha. 

8. If the denomina/or be divided by any number, hoT ia the 
value of the fraction preserved ? Why ? (102, I, 2.) 

9. What is a multiph of a number ? A common multipk 
of two or more numbers? (93, 94.) 

10. Name a multiple of 3 ; of 4; of 6; of 8. 

11. What is the common multiple of 3 and 4 ? Of 4 and 5 ? 

12. What is the L.C.M. of 2, 5, and 10? Of2,3,and4? 

13. What ia the l.c.m. of the denominatora \,\, and J? 
\jii i, i, and f ? Of i, i, and \ ? 



F REDUCTION. 89 

X18.V4 common denominator is a denominator com- 
mon to two or mate fractione. 



wo or mora frikctionH having difierent da- 
^WninBtora must be a common muiliple of tbe givcu denooiioatora. 



W Wore fractions is the L,c.Jt. of their denonaiuatura. 

V Whea tlie fraciiotiH am in tlieir Inweet terma, and ihe denominatora 

I m prime totaeh other, Xheix continued prodnet is the l.c.d. 

f WRITTEN EXERCISES. 

114, 1. Change J, f, and \ to equivalent fractions having 
a common denominator. 

RxTLANATiOS.— Since the denonjinatora ara 3x3x5 = 30 

prime to each other, and in their loweat terma, , ... , , 

their product 30 is their UC.m., and hence the 4 "^ IS — H 

l„ c. D. of the fractions i. f, and J. I "f 18 = 13" 

To find the numeratora. lake sQch part of the I "^ H = M 

commun denomiaator as the given fraction is 
of X. Thus, i of 30 = 15 ; jf of 130 = 30 ; and J of 30 = 24 Hence, etc 

^^ Change to fractions having a common denominjitor, 
Kfi. 4 and f I 4. ^, i and |. | 6. A, 4, and J. 
Hl a and ^. I 5. -ft, I, and i- I 7. h h and ^. 
8, Change J, ?, and ^ to equivalent fractions having the 
least common denominator. 

Explanation.— Firet Bnd the 7)3 7 14 | = j| 
UC.M, of the Riven denominBtora, ~g J ^ 4 ;= Sj 

which 18 43. Thie muBt bo the „ „ „ ,„ j, j, 

leem common denominator of the 'S X tf X / — 4d A — ti 

given fractiona. (113.) Bedneemlied nnmbera to improper fractionB 
■ud fmctioDB to their lowest terms, before finding the i,. 0. m. 

Change to fractions having the least common denominator: 
9. i, H, and H I 13. i. 34, i and I^,. 

10. A- ih '^nd A- 13- «i. A. ^ and If 

11. H- A- '"'<1 H- I !*■ H- *. tl. and 2f 



I 



ADDITION AND SUBTRACTION 

INDUCTIVE EXERCISES. 

115. 1. What is the sum of J and | ? Of 4 .md J P 

2. How many times 1 is tlio Bum of 4. ?. uiid f ? 

3. Wliat is the difference between 4 und ^? { and J ? 

4. How much is ^ leas ^^ ? ^ less j',, ? i J leas ^ ? 

5. A gentleman who owned aeail-boat sold -fg of it. What 
|Mrt did he still own Y 

G. How many times 1 are | + 6-|-S? ( + i + l? 
7. A boy paid ^ for a slate, *f for a reader, and t^ for an 
arithmetic. How much did ho pay for all ? 

Bowara fmcCi one having a &>iamoadenrimiD&toT added ot tiibtraeUdt 



8. What is the fractional unit of J? Of f? Can f and | 
in their present form bo added? Why not? Can one ho 
tubtracted from the other? Why not? 

B. What change must be made in J and | hefore their aura 
or their difference can be found ? 

10. Mary paid IJ for eomc ribbon, and f J for a pair of 
gloves. IIow much did bIio pay for both ? 

AHALTaiH. —She paid the aum of (} and $|, } Is pqual to ,',, and | U 
equal V3\i ; i^aod j8 are Ij.orl,',. Duncu, she paid J1,V 

11. A man having | of a ton of coal, bought f of a ton 
more. How much had he then? 

13. A boy having tj, gave *1 for a necktie. Wliat had he 
left? 

Analtsib. — He luid left the dllTerence between |{ and f ). | ia oqual 
to -ft, and ) eqaala ^*J : I'l lees -fg are ^. Hbdco. Ito had f ^ left. 

13. A man owning § of an acre of ground. Bold J of an 
aore. What part remained ? 

liavioB diSbraul dunumluatura ailde<t or lubtractcdt 



Kia 



^m ADDITION AND SUBTRACTION. 91 

™^ 14. A farmer sold 3J tons of hay to ono man, and 6| to 
another. Uow much did he Bell to both ? 

AnALTflTB. — The sum of 3J tooa nnd 6^ tone. S and 3 aro 3 ; and \ 
and \ are \, which added to 8 makes %\ tone. 

A man bought 5^ cords of wood at one time, and '^-^ 
it another. Uow much did ho buy in all ? 

IC. From a piece of cloth containing 12J yards, 5| yards 
wore cut. How many yards remained ? 

Ahaltbis. — The difference between 12J .varda and 5! yards. J from 
\ le&Tea J, aod 5 from 12 leaves 7. UpDUe, 7g yards roaialned. 

17. If a ton of coal coats %1\, and a cord of wood ttj, what 
is the difiference in their cost? 
^^^ How are miied numbere iiiided or mbtractedf 
^Ll8. What is the sum of J, i, and ^ ? Of|,J,and^? 
^VlD. Find the sum of |, J, and ,V- Of i> h "ii"! tV- 
^W 20. Subtract ^ from J ; J from j ; | from J ; -J from f . 

21. If a grocer buys tea at if J a pound, and sella it at l|, 
does he gain or lose, and how much ? 

33. Uowmuch greater than 3 isf+il + Ii? 

123. What ia the difference between i aud 2| P 5\ and 74 ? 
84. Write on the slate or board, 
^12461478510 
[380862684 8 

I. Give sum of each fraction and the one at its right. 
% Give the difference. 
3. Give the sum of each three fractions successively. 
4. Give the difference between the sum of two fractions and 
the one at the right. 

Principle. — The num, or difference of two or more fractions 
can be found only when they have a common denominalov, and 
when they express fractioiial units of the same kind. 



F/iACTIONS. 



WRITTEN EXERCIBES. 
116. 1. From the Bum or 1*5 and j take the difforence be- 
I tweea 1} and j. 

, A man owning J( of a cotton-mill, sold ^ of tlie whole 
ne man and | to another. What part had he loft ? 

3. From the sum of 1-4 and 9^ take the difference be. 
[ twocn 25J and 1C)[. 

4. A clerk earned ft?5} one month, and paid for board t28j, 
Lund other expenaea iHl^s- ^'^^ much had he left? 

Find the vahie of 



6- t+l+l-A- 

8. 8^ + 121-im-lJ. 



9. H + 11 + H-2A- 

10. 28i+36(— (+4—130. 

11. 8(iA-(601+lH-6J). 

12. 8t + } + 6i-7A- 



13. A lady having t50, paid *12| (or a bonnet, »17J for A 
Bhawl, and $3^^ for a veil, llow much money had she left? 
Find the sum 



14. OfA.H.a'i'lA. 
16. Of ^, J, and f 



16. Of-ta, 31,i(,. andflA- 

17. Of 20Vr. 50i¥, and 7^- 



Find the difference between 

S and iV- I 20. \\ and 2f I 22. C3| and 71^- 
19. 11 and f I 21. IC and 3^- I 33- lOG and 95if 

24. Bought a quantity of coal for ftl36-^. and of lumbei 
for $350f. I gold the coal for ItlSl}, and the lumber foi 
t^lGj-. What was my whole gain 1 

25. A merchant sold 46f yards of cloth for $127^, G4| 
yorda for}i22Gg, and 7f)Jyarda for $312 J. How many yards of 
cloth did he sell, and how much did he receive for the whole? 

30. A man having t35J, paid tCJ for coal, *'i\ for dry 
goods, and *3 for a pound of t«tt. How much had he loft? 



MOL TI PLICA TION. 93 

27. A man bought a ton of hay for $15J, n harrfl of flour 
for ^9-^1 and a baiTel of npples for ItZ-^. What ohauge ^ihould 
be givcu to him for 3 ten-dollar bilU? 

Complete the following equations: 

28-! + f-FF|=? I 31. 41J+56-243V~^ = ? 
29. 8i-f2S— 5vS- = P 33. 120--51J + 90J^-| = ? 

3Q 48-{164-3^) = ? I 33. 342-(21A-t-(-9) =? 

MULTIPLICATION. 

117. In all examples of multiplication of fractions, either 
one or boih of the factors will hefraclional. 

^ INDUCTIVE EXERCISES. 

P 118. 1. What part of a bushel is 3 timea }■ of a busliel ? 

2. What part of a. cord ie 5 times ^ of a coi-d ? 

3. At $J a poand, what will 4 poiuiils of sugar cost ? 
ANALVSta.— 4 pouDda will coat 4 times U. or JJ«* =$Y— JIJ; or 

♦l*4-«-»lS- (103.1.) 

4. At tf a bushel, what is the cost of 3 bnshels of oata ? 
6. or 5 bushels? Of fi bushels ? Of 8 bushels? 

G. If a horse cats f of a bushel of oats in a day, how mnob 
will 3 horses eat ? 4 horses? 6 horses ? 8 horses? 

How mnny ways to multiply ft fraction by an integer, and wbU are 

Bbow that mnltiplying llie numerator of A ''J *■ "^ dividing the de- 
nominator by 4, multlptiea tlie traction by 4. (102, I.) 

1 I. MulUplyibyr; AVC; fttiyS; A 6y » i I 'j »■ 
L fraction ie multiplied by a number equal to its denomiiialor by tanr- 
tug lbs denominator. Thua, J x 8 = 7. 

'^neelUng' i^f/ml'ir ai tbo deuominatoT multiplies tlic fraction by tbat 
Thus. Ax4 = S. 
, Multiply J by 9; ^ by 5; 4 by 7; ^ by 8; ii I'y 1^ 



FRACTIONS. 



1 



I 



At %'i\ a box, what will 4 boxes of raiains cost ? 
Analysis, $3} = %if, and 4 times IV = $15. Or, 4 timBs f} - 
■nd 4 UmeB #3 = $12 ; $13 + $3 = $15. 

10. Multiply (IJ by 4 i by 5 ; lOJ by 4 ; O^ by 6. 

11. At $8J u barrel, what is the cost of 3 barrels of flour P 
13. What iaiofia pounds? JofMinen? lol»40? 

13. Multiplyiog by j, J, i, [, ^, etc., is the same as divid 
ing by what integers ? 

When «. frtctional part of an ictcigcr, or of a fruclioo, la to lie takoo, 
Ibe word of, and not time*, ehould be used. 

14. At $7 a ton, wlmt will \ of a ton of coal cost? 
AnALYBia.— Itwill cost i of $7, or B Uraes i of $7. iof$7li$lJ, 

mea $1) are $5i. 

15. If an acre of land produce 40 bushels of corn, how much 
will J of an acru produce ? J? t? j? -ft? 

10. What is f of $5 ? Of $7? loftlO? fofWO? 

17. Multiply G by i ; 8 by t; ^ by 8; 15 by j; 34 by j. 
Show that a fraction of an iotiigcr etitials the product of tliu iut«gor 

\/f tils fraalinn. 

How Is Ml iateffor muItiiiHod by a fraction T 

18. At $12 a ton, what will SJ tons of ehcesG cost? 
Analtbib.— It will coBt ^ timf!) $13. Q times $19 aro $60, and | of 

$13 are $4). which uddi.'d to $00 make $041. 

19. If a man earn $4 a day, how much will he cam in 11 

days? In 5^ days? lu 8J days? lu 10| days? 

80. What is i of 6 tenths? ^ of 9 twulftha? J of 8 ninths? 

21. Which is greater, \ of i, or i of J ? } of f or i of ^ ? 

83. If I own 4 of a farm, and still \ of it, what part of the 
farm do I sell ? What part do I retain P 

33. A boy having $3, gave g of it for a knife. What part 
of a dollar did he pay for the knife ? 

Analysis.— He paid } of $]. or 5 tlmoa J of $]. i of $] ia $/„ and 
timds ii, are ^\. or $3. 



'*^. If 



MULYrrucA riON. 
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If a poaud of coffee cost $f, wlmt cost f of a pound ? 

25. At %\ a gallon, what will J of a gallon of ajriip cost ? 
FrftclionB witb tbe word of betwepn tliem an; Bometiraofl called eom- 

poundfrrutiaiig, Tlia w»rdo/ is eijiiiTftlont tothe sign (x) ot multipU- 
caiion. ThuH, Jo/I = E«l; ) o/" 9 = J x 9, elc. 

26. What is § of A? 4of|? joff? ?ofJ? 

27. Whati^xJ? ^xf? IxA? ixi^j? 

28. A man owning J of a mJll, sold -| of his share to his 
brother. What part of the mill did each then own ? 

29. At $81 a harrel, what will j of u barrel of flour cost ? 
Analysis.— linU) coal }or ^), ot3 tlmoBi oCf8}. }of t8iis|2i, 

and 3 times $2] are |S;. 

30. At $91 a case, what will J of a case of slates cost? 

31. At $5J a yard, what will J of a yard of cloth cost ? 
33. At ^ !i yard, what will 6J yards of flannel cost ? 
Araltsis. — It will cost S| timet) |f. 6 times $j are $4, and } o( |j| 

is IJ, wliich added lo ^i makes |4j. 

33. If a man hoe } of an acre of corn in a day, how many 
acres can he hoe in 5J days ? In Cf days ? In 8| days ? 

34. What will 2} yards of silk cost, at i^ a yard ? 
ANALTBie. 3} = J, and 3J = V; and y-Kf=i^=f7J. 

Reducn mixed nQmbers to improper fmctions, and then pnicevd aa in 
matuplying one fraction b; auotLiT. 



iH 



Find the value of 



35. ?xj. 

36. 1|X|. 

37. t\xH. 

38. 4ixli. 



39. ? of 10 weeks. 

40. i of 13 rods. 

41. I of 27 yards. 
43. I of 40 acres. 



43. J of I of a mile. 

44. i of I of f of tl. 

45. 3 of i-f\ leagues. 

46. i of 6S pecks. 



What is the prodnct 

47. Of aj- times 13 cents ? 

48. Of 5| times $7 ? 

49. 0f4| times 9 feet F 



Find the result 

50. OflG — ftxiaf. 

51. Of4i + iofH— ^ 
53. Of iJof Jf+2ix0, J 



1 80 



FK ACTIONS. 



119. Pill NCI PLE8.—L A fradioii is lauUipUed by muUy\ 

[ plying iin nmiteralor, or by dividi/iff its denominator by an* 

intiyer. 

11. The product of Iteo or more factors, whether inleg 
fractional, is the same, in whatever order they are « 

WRITTEN EXERCISES. 

130* AH oporolioii^ in multiplication of fractions may tw 
I reduced to one uniform and Btmpte process, and often inudl 
[ dbbreviuted by cancellation. 

SInco Oici anBlywn und principles of the Inductive Exnrdaea m 
' oqually iLpplIcablu lu Bimilui written cxerclHoa, furthor eiplaantionj an 
' uuneceuaTy. 




Or, 


J» 


7 


1 


t» 


6 


7 




1| 



2. MulliiJy 15 by w. 
16x^ = 4^ Or, 



Or, 



» 



1. Multiply ^ l.y 15. 

Axl5=Hi' 

= J = IJ. ■ 
Pais. I. 

Or, Ax 15 = ,-;;„ 
= 1 = If 



All faotoia onnunon tn the nuinenitora and tlie donnmlDBtors alionld be 
eaiwlled before multiplying. 

It Ib obvious, that lu mulUplfiiiK a fraction by nn lotoger, or an int»- 



1_ 18x^ = 15-^75x1' ^ 



ger by a fniclion. tUc rcAult is the au 


m.. (I'BIK, 11.) 




3. Multiply ni by 0. 


4. Multiply 27 by 6(. 


irt Or, 171= HI. 


27 Or, OJ = V- 


6 '» 


155 


_Ji 1 


«»' 


loa = 17 X 6 1 


f 


1(32 =27x6 f 


58 


li= »x(! 3 


310 


12 = 27 X t 


174 


1031 = 17( X 6. 


103J 


174 =27xCf 





MUL Tl PLICA TIOT/, 



5. Multiply \\ by J. 

l|x» = H» = t Or, 
, Or, 'Hn$^ 

Hx| = |. ■!» 

■ " cl5 = f 



Multiply {of 4i by 3.. 
Or, J 



ix\xt=H = 1\- 



15=7}. 



Rule.— 1. Change intpfjers and mixed numbers, if any, to 
the form of fractions, and write l/ie numerators on the right, 
ami the denominators on the left of a vertical line. (74, N. 2). 

2. Cancel equal factors, if any. Then the product of the 
remaining factors on the right will be tlie numerator, and the 
jtroduct of the remaining factors on the left the denominator 
of the required product. 

VVLpd llie multiplier is a mixed nnmbei, and tlie multiplicand large, 
and an iaieger. wo may moltiplf by the integer aod fractiomU part eep- 
aratel]', nod add their preducta. 



In like D 

7. A by 13- 

8. i! by 9. 

13. 139 by T^. 

14. 290 by |. 

19. A by t- 

20. Hby,V 

Find the reaalt of 



multiply 

I 9. A by 15. 
I 10. AfirbySO. 

1 15. 216 by }J. 
I 16. 6?5 IjJ A. 



25. »xi. 
20. Ifxf 
27. t',x6+. 
. 41xl|. 



11. ,», by 17. 

12. m by 22. 



17. 796 by 9^. 

18. 2113 by lOJ. 



21. A by Jf I 33- H by H- 

22. HbyA. I 34. it by}. 



39. 10-j ot 31-. 

30. C} + 2Jx(. 

31. H-iof2}. 

32. Hx4 + ai. 



33. ^xi-io!^. 

34. 16- Ax 121. 

35. 41 + iofli-A. 

36. H<ifJ,t + 2JxO. 



08 FRACTIONS. ' 

FtniJ thi^ txwt 

S7. Of ) Ufa fonl of flAnnnI, al ^ h jard. 

38. or U^ iMiundH nf ricr, ut 6^ couts u puutid. 

89. Of H{ biulioU of applcH, at 37} cents a bu^thel. 

»40. Of 21 \ yards of calico, at %\ a yard. 
41. or 15 tons of coal, at %1\ a ton. 
IS. OrU| iKtiinits of uufTec, ut 'l%\ cents a poand. 
42. Of hfi pomidii of cotton, ut tUj cGuts a poiiud. 
44. Of { of 5} poiiQdH of wool, at 47 cents a pound. 
4<B. Of f of 9 pounds of bonoy, at } of 18} ccnta a poand 

140. Of 15 cordM of iMirk. at »4| a cord. 
47. Of 24f pounds of lea, at %\ a pound. 
48. Of 811 yarda of clotb. at M/^ a yanl. 
40. Of 31 j l)u>diulH of com, at. t^V >^ <>i>Bhcl 
60. Of for. H lonsof Imy, lU »ir>JV « ton. 
fil. Of 185 'iirrfls of cnidi' oil, at *;( n barrel, 
as. OfloflSiytirdsofBilk, at Joftflayard. 
B3. or 120 pounds of beef, at 0^ ocnls a pound. 
hi. Of .10,^ tons of railroad iron, at(>03| a ton. 

66. Of 3.'j horses, at $3yr>J caoli. 

6B. Of Jot 1.1(11 aorcsof linil.at J or?54]fVan acre. 

67. Of 28|t ImitlK'ls of stvcct potutoes, at tlf a buahel. 

68. Ot % of a yard ot ratin, at *J j a yard. 

69. Of j»5 of iin .-icro of land, at tl25 an acre. 
CO. Of 7A tona of middlings, at «2Bt a ton. 

&1. Paid I3(>(>} for a horse, and sold liim for } of nduit iio 
cost. What WHS tiiu loss? 

02. When pearhoa aro worth %\ a Imskcl,, ivluit arc I'JOJ 
lioslcoti' worth 7 

(;3. Wliat IB tho cost of \ of OJ tona of coal, at ) of %1\ |«i 
ton? 

04. If II family conflumo IJliarrelsuf flour w month, liov 
many barruls n'ill 5 such fiimilica wnsiwne in 4,^ tnontha? 

65. Find thu value of (12a— 70f) x A of lai— aj + 21 J x (Ji. 



DIVISION. 

131. In all examples ot division of fractiona, the divisof' ' 
kod dividend are eitlicr the one nn integral, and tlie olher a 
Ractiotial aambcr, or bolh are fractional. 



ifigOf ' " " 



INDUCTIVE EXERCISES. 

133. 1. What is the quotient of 8 ninths divided hy 4? ^ 

2. Dividing; 8 by 4 is taking what part of jt ? 

3. i of g i^ what part of 1? iofj? iof^^? i r>t -f,? 

4. Dividing by 2, 3, 4, 5, etc., is the same as multiplying 

I by what tractions ? -^ 

I fi. If 4 slates cost $g, what ia the cost of I slate ? ^d 

' AHALiaia. jorjj, or$aii=?J; or, t^S-^ = »|, {103,11.) ^ 

6. What is the quotient of ^ divided hy 3 ? -T ? 4 P 6 ? 9 ? 

7. Divide! ^y i-> ^byfj; j'by C; Vir'^y 8; H W'- 

Bow many ways to divide a fraction by nn intPKer.and wliat arp they? 
Show thai dividiDS the Diimcrutor of J by 3, or multiplying the de- 
notnioator by 3, divides the fraction. {102, II.) 

8. Divide^ by 4; i^ by 5 ; -ft-hy 7; |hyfl; JhylS. 

9. At #4 a yard, how many yards of silk can bo bought 
for*21(? 

AHAt.veTB. — As many yards aa f4 is contained timea in $21^, orj^of 
2J{ = Jof '}*, or",^ = 5; times. 

Or, 4 is contained in 21>,.5timp9 and 1} or i^iemaiDdor; |of'/iBf. 
which added to G make!) SJ. Hence, etc. 

10. Divide j by I of 90 . ^ hy | of 15 ; J by ^ of 40. 

11. Divide 8ihy5; 10i}by7; 18ibyl2; 4| hy 8. 

12. Divide J of ^1 by f of 10; | of 20 by ^ of 63. 

13. If a man walks 18| miles in 4 hours, how far does he 
walk in 1 hour? In 3 hours P In 6 hours? 



4 
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too FJtACTtOffS. 

14. What is the qnotieot of I dinded by | ? J ? J ? 
Show that dividii^ b; ). f. uid ) k* Uionmeu (nultipljlug bf I, 

MWH. IIOS. I, ILl 

15. In 2 are how manj limes i? |? J? f? J? {? 

16. Diridicg 4 bv { i^ the some as maltipljing 4 by vl 
firactiati ? 

17. At i\ a yard, how many yards of cloth can be bongl 
for *6 ? For $'J ? For $10 ? 

Ak\LT8Is.— Aa DMIT Tftidsas$] is contitioMt times id $0. Gitoqu 
.a •,*. ui<I 4 tU\tf Is coDtaiti«I in 3U filths 7} times. ' 

Or, t* iscoauianl ib $1, J times, uid Id $0, times J, or ^i equal tl 
7} limes. UenM, otc 

18. Divide ~ by i; 8by |; 12 by J; by j ; 10 by J. 

19. At *i a basbel, bow many bushels of turnips can bi 
bought for «? W? »7? »8? «10 :•■ 

20. How much butter at %\ a pouud can be Ijought for M 
W? $G? 89? 8? 12? 

How is an inl<?ger diviiloil by a fraction 7 
What is tlie rrcipfiml u/ n fraction ? (OO, 4) 

BlioiT that multiplTing an integer by the reeiproeal of a fraction di^oidi 
tha inleger bj that fraction. 

31, How many times ia { containe<1 in J of IG ? 

%%. What will 1 ton of coal cost, if | of a ton cost ft ? 

23. How many times 13 f contained in ti? In 8? Inllf 

2i. How many turkeys can Iw bought for M, at |1| each? 

25. How many garments can be made from 16 yards c 
cloth, if each giirmont contains 2J yards? 

is. How many timoa is 2 eighths of a yard contained in i 
eighths of a yard ? -^ of a mile in ^ of a mile ? 

27. At t^ each, how many pineapples can bo bought fo 
ItV? For«T^¥ FortH? For«H? 

Bow la one fmctiun divided hj another, when they have a armtw. 



ismsr 



^Bb. At $1 a pound, how much tea can be bought for ^J f 

|^jLkaltsi3.— As toanj pounds ss (; ia coDtaiDcd times In $]. |j=$,', 
:«iid $1 = $iS ; its'a "B coniaiimd in flJ, IJ times. 

Or, nmlciply llie dividend l)y the rttiprocal uf tlie divisor {. 

20, How many pounds of houcy, ut JJ u pound, can b( 
bought for ^ ? For *J ? For *} ? For J Vs ■■' 

30. Divide I by 5; J by J; J by J; ^ by J; -ft by J. 

How is one frnction divided by anotliBr when they have ai 



31. In 2J acrea of land, how many building lot3 of \ of an 
acre eacli ? 

Rcduco mixed GumberB to impToper fractiDna, then divide u vre di- 

yUe OLU fraction by luiotbcr. 

32. At t-^ a yard, liow many yards of cambric can be 
bought for tj ? F6r * J ? For 8^ ? For JSJ ? 

33. At 6| a boahel, bow many bushels of onions can bo 
bought for t4K For Jfli ? ForftSt? 



Bmdo 

34. f of a week by G. 

35. 2^ miles by 7. 

36. ICf rods by 10. 

37. J of 8 of a ton by J. 


Divide 

38. iofjby j. 

39. ^ of 21 by j. 

40. 1 of 45 gallons by }. 

41. 9 times 1 of a day by IJ. 


Find the value 

43. A+8- 

44. lH+»- 

45. 4i+7. 


of 
46. 9|-i-5. 
4r. 13(+4 
48. STJ-^G 
43. H-H? 


-21. 

+ 1S. 

<10. 


50. lA-^9xf 

51. 6Jx4-|-131-i-a 

52. H+7xlofH. 
63. A-txi-t 



123. Principles. — I, A fraction is divided by an integer, 
either by dividing its numerator, or by muUiplying its denom- 
tTuilor bt/ that integer. 

II. Any integral or fractional number in divided by miiUi- 
plyini/ U by the bscipsqCjIL of its dioisor. 



f 



FRACTIONS. 



WniTTEN EXEnCIBES 

134. In ilividiin. tis in multiplication of fVactiouB, all 

operations may be RxluceJ to om process, ouly difTerini 

from niQUiplicutiun by iuverling the terms ol the dirisai 

(»», 4). 

Tlie lududlvo Exerclst^ nil! fnmisli all InEtraction 
r popil It) uiidiiiniBiiil nud cipLiiii all operutiuns Id tbe Written EsetdiA 



1. Divido \\ l)y U. 

Or, (123, L) ^ 
fc«-i-«=t!5l=A- 86 



8. Difide 501 by 8. 

I tOl-i-8=i4!=CA- 
Or, ■ 

8)MJ ] 

Oft- 



»»' 



3=A. 



lift. 



«-i-U='Tl'=81- 

Op. , ♦ 

Vi'H-i! = 8l. 3 25= 


8J. 


4. Divide tI, I)j |. 


A+l=AxJ=st. •« 
A+i=H+H=s!. 


>> 

IS 

^ 



C. Divide 3i by i%. 



:ll = Ji4i = J, 

3*+4J = IxA 'i?-!!'-. 
= |. 5l4=j 



8[» 
' »5 « ' 



6. DivMoSJby jofSJ. 
3i = V : < I " 

Rl'Li:. — Chinnje integers and mixed mimbers, if any, to the 
form of fractions : thru mvUi)>Uj the diiidend by the b ecij^ 
aocAL of l/ie divimir (ITJ, II). i^k" 

Apply cuicvlliitluii wliuu pruciicublo. 




In like manner divide 



7. H by IS. 

8. |j l)V 10. 

9. ^ b> 14. 

10. 50 by Ig. 

11. -HI i^y so- 
la. IH bj if. 



13. 73i by 10. 

14. 135f by 20. 

15. 23t>i by IG. 

16. A i^y H- 

17. ibi by 8. 

18. 93 by 5f. 



Ift. i^ of 30 by 13. -J 

20. i of 142 by 15. ^ 

21. I of 8 by 20. 

22. HiJ by 13i. 

23. Aof 4byfof3i. 
U. 44 by i of ^ X 7. 



25. If a man dig 29i^ rods of diteh in 14 days, how much 
does he dig iu 1 day? 

20. ir 1 J busbols of oats cost $J, what costs 1 btisbel ? 

27. If i of a farm cost 16370, what did the whole cost? ^M 

28. If ^ of an acre of land cost $G3, what cost 1 acre ? ^[ 

29. If 54 liorses cost t4C22f , what is the cost of each ? 

30. If 12 ploughs cost Sl^^i, what is the cost of each ? 

31. At $3f a cord, how many cords of wood can he bought 
for»40:-' ror*150? 

32. How many bushels of pears at %^ a busilicl cua be bought 
for|18? For«39? 



Divide 










33. |bjf. 


38 


AbyH- 


43. 


ttbyfoff 1 


34. A by}. 


39 


Hbyiotf 


44. 


9t by i of 5. ■ 


35. fbyf 


40. 


«by|ofl(. 


45. 


^ by 3{. 


36. Aby». 


41. 


i off by}. 


46. 


IV, by J of 61. 


31. H bj A- 


43 


»oUbyft. 


47. 


}0fa6|by2t. 



;^l 



48. How many poanda of tea, at|I^apound, can beboughii 
for *15l ? 

49. At 6B| a ton, how many tons of coal can be bought for 
tlCO ? For 1348 ? 

50. At 14^ a yard, how many yards of clotli can be bought 
for*!)? For 424? ror|G4i' 

51. At $1 a jwuud, how many pounds of butter will £110 
buy ? 



Si. Whftt is tbe nltte of ; 



9t V ^ 11 




Ot 




H^V" 8 ' 3' 


■• 


»■ 


. 99 11 U > 9 

■^ T + T = T=<iT = 3- 


XI 

8 


8=» 


Tbe abore b caljr u tapniHfaa <it diiMm. uid minplr me&DB. divld< 


Find the Tslue of 




53. I", or ol 1-=-}. 


^^■^, 


57 i°'» 


64. ^, or of 21 - 3J. 


-f 


58. i 


A 



89. If a horse eat 4 of a bushel of oats a day^ in how msnf 
daya will he eat laj bushels? 

CO. At $G^ a bosbel, how many bt^hcls of clover seed caa 
be boaght for ♦40} ? 

CI. At J of ^ a jard, liow many varda of mnslin can be 
bought for i of »i ? 

For funhor exercise upon finctiaiiB] nDmbers.use the following. tliiiE: 
Uke tbe firat Bet of numbers, ] and J ; find, in tlie simplfst toim. tlielr 
tvm, Aiff'trenee, prodvet. and. laetlj, tbe qiintieul of the first divided bj 
tlie eecoud. In like nuuiner, tn«t etub set in the double columuH. 



63. 


i.\ 


03. 


l.t- 


G4. 


t.t 


C5, 


»,f 


06. 


».«■ 


67. 


A.t- 



C8. H- A- 

69- A. A- 

70. 4(, |. 

71. 31, }. 
73. 3i, 2J. 
73. 4t, 2i. 



74. 1, 21. 

75. 5|, 8. 

76. 21}, A. 

77. 24}, J. 

78. 28|, It 

79. 624, 36A. 



80. IGJ, 13t. 

81. 3J, t oj 2(. 
83. 01, 1 of 7. 
83. 1, i ot 41. 



I 135. To fiod what Iractioual part 
I "Oother. 

' I- 



RELATION OF NUMBERS. 



1. What part of 5 is 3 i* ^M 
ANA1.TSIS.— Since 1 is ^ of 5, 3 is S times J or J of 5. ^H 

2. What purt of 9 la 5 1' Of 12 is 7 ? Of 24 is 18 ? ^^ 

3. Ten yards are what part of 35 yards ? 8 pounds, of 30 
pounds ? 9 eggs, of a dozen ? 10 ounceB, of a pound ? 

4. Wliat part of 3 is J ? 

Ahaltbib.— I la J of 3, aod J of I is J of J, or ^ of 3 ; or, J -i-3 = f^. 

5. Wbat part of 9 is J ? OfSisTij? Of 20 is?? 

6. What part of 15 is IJ? Of 18 is 2^? Of 25 is CJ ? 

7. What part of J is 5 ? 

ANAiYsra.— 1 is J of J, nnd j of 1 is f of {, or (| = j. Or, J = H, 
•nd I = l;, and tlio rektiou of | to t is tlie aomo as tliat of 10 lo 13. 

8. What part of } is J ? Of -ft. ia | ? Of J is i- ? 

9. What part of H Is -ft ? Of 3^ is f ? Of SJ i^ 1 J ? 
Rule. — Divide the nuinber denoting the pari by Ihe number 

denoting ihe whole. 



i number wlieii n ^'actional part of it 



126. To find 1 
Is givcu. 

1. 15 is J of what number? 
Ahalysib,— in ia 3 of 4 times \ of 15. whicli ia 20. 

2, IG is J of whnt numlier? ? of what number? 

3, 31 f 13 ^ of what number ? f of what numbor? 

4. 4 '3 i of what numhi-r? 

Akaltsis. — f ia E of .') tlmos J of ;, wiiich is I?. 

I of what nnniter? J of what number? 
1 j is t of what number ? | of what number ? 



I 



)6 FRACTIONS. 

7. 36 is I of how many times 4 ? 

AiiAi.1816.— 36 is ; of 8 timea i of 36, which U 33, and 4 is conbiineil 
S3, 6 timas. 

8. 28 is iV of how many times 8 ? 13 ? 9 ? IC ? 

9. 35 is \ of how many times ij of 28 ? ^ of 30 ? 

10. I of 56 is ^ of wliat number 'i 

Analysis.—! of 56 ie 3 times \ ai S6, which is 21 ; and 31 is ^ of 10 
aea \ of 31, which is 30. 

11. I of 27 is f of what number? \ ot what nnmber? 
Vi. I of f of 64 ii I of what nnmbtr ? | of what nuraberf 



13. 54i3^Vof how many times 5? 6? 8? 9? 12? 

14. 45 is i of bow muay times 8 ? 9 ? 6 ? 7 ? 11 ? 



REVIEW. 

WRITTEN EXERCISES. 



»137, 1. Change 21 to a fraction having 25 for its denomi- 
nator ; 34 to SOths, 75 to ISths. 

2. Reduce ^ of |, |, and IJ to equivalent fractions having 
the least common denominator. 

(3. The difference between two numbers is JJ, and the smaller 
9^; what is the greater? 
4. The product of two numbers is 50f, and one of the num- 
ibersislSi^; what is the other ? 
fl. Wliat number divided by ^ will give a quotient of |P 
6. .Find the value of 3xitx|x4| — 32x|x4x|. 



7. Keduco the fractions — and -^ to their simplest form. 



8. A farmer put J of his corn in one bin, ^ in another, and 
77 bushels in a third. How much corn bud hef 

9. If 3\ pounds of sugar cost |,33, what will be the coat of J 
65( pounds ? 
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10. A man owning f of an iron fonntlry, sold J of his sliaro 
*or(540J. What W!is the value of the foundry? 

11. If I of a farm is valued at *173Di, what is the value of 
tte whole? 

13, A man having J150, gave $35 for a robe, aud | of the 
remainder for a harness. What pat't of tl50 had he left? 

13. Bought a horse for mb, and sold him for ftlHO. Foi 
*hat part of the cost was he sold ? 

14. A pole stauds \ in the mud, 'j in the water, and 35 feet 
above the water. What is the length of the pole ? 

15. At *| a pound, how many pounds of coffee can be 
Loiightfor Mi? 

l(i. If from 18J yards of cloth 2| yards are cut, what part 
of the whole is taktn ? 

17. If 48 ia j of some number, what is j of the same num- 
ber? 

18. If 7i tons of hay cost 4120, how many tons can be 
bought for «78 ? 

19. Gave 6-| pouuds of bntter, at 36 cents a pound, for Z\ 
gallons of oil. What was the oil worth a gallon ? 

20. If ^ oE an acre of land is worth *79J, what is 1 acre 
worth ? 

ai. What number taken from 2^ times 12^ will leave 20J? 

22. At 83 a yard, how many yards of silk can bo bonght 
for *10f ? 

23. What ia the sum, the difference, and the product of \ 
and its reciprocal ? 

2i. Kow many pounds of tea. at S^l a pound, will pay for 
lOJ baskets of peaches, at $^ a basket ? 

25. A caa do a ccrtaJTi ]>ieco of work in 8 days, and B can 
do tha same piece of work in C days. In what timo can both 
kigeEber do it? 

. A horse and wagon cost $270 ; the horee cost IJ times 
lUoh aa the wagon. What was the cost of the wagon ? 
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27. If 71 barrels of pork coat $60, liow many barrels can be I 
bought fur tl5G, at the same rate f 

28. What 13 the (laoticnt of IJ divided by its reciproculf 
20. A CLTtjiiii Sinn of mouey is divided among 4 persuM; 

A hoa ^, B J. T*(, und D has the reiuaiiider, v/hich is 130, 1 
What is the wholo Biim divided ? 

30. How many times can a bottlfi, holding J of J of a gul- ■ 
Ion, be filled from a demijohn containing J of IJ gallons? 

31. If 5 be added to both terms of iho fraction j, will its 
value be increased or diminished P 

33. If 5 be added to both terms of the fraction ^, will its 
value be incroaaod or diminished ? 

33. If 335i acres of land cost t4725g, what will 088 ncres 
cost? 

34. From 100 J tons of iron weroso!d40i tonaat MSJa ton, 
and the remainder at WO^. \Vbat was received for all? 

35. A gentleman owning g of an iron foundry, Rold \ of hii 
share for t2570| : how much was the wholo foundry worth ? 

30. Bonght 320 sheep at $2J per head ; afterward boiiglit 
435 at $1| per head ; then sold f of the whole number at ¥1] 
per head, and tbo remainder at t3|. Did I gain or lose, aad 
how much? 



What is the value of 

37. (Sot^of3J+85))-v(10i-7A)r 

38. (Jor-^-=-15)x(lB-^Jof4)? 
89. (13|-=-H-158xi)x4? 

40. (}of5_3xtlj)x(i^i+53)? 

41. (fxU-i-iof]5}x.37i? 

42. -,»ffOf(24-^GS)x(9jH-4fl)f 

43.^i^i^? 44.-;i^i 



-^Hp ™ 



DECIMALS. 



138. The numbers 1000, 100, 10, 1, ^, y§y, y^^, etc,, in- 
crease from right to left, and ilecreuEG from left to right, by 
the same uniform scale of Iph. Thus, 1000 is ten timea 100 ; 
100 ia 10 times 10 ; 10 is ten times 1 ; 1 is ten times jV ^^^ 
Also, xoViT '^ ""'^ tenth of xiiri tie 's one tenth of iij; -^ is 
one tenth of 1 ; 1 ie one tenth of 10, etc. The value of any 
decimal figure is always -^ of the value of the same. figure in 
the next place to the left. 

1000 




1. If a unit or 1 is divided into len equal parts, what is one 
part called ? 3 parts ? 5 parts ? 

3. If 1 lenlh of 1 is divided into fen equal parts, what is one 
part called ? 3 parts ? 7 parts ? 25 parts ? 

3. If 1 hundredth of 1 is divided into ten equal parts, what 
is one part called ? 9 parts ? 75 parts ? 

4. Wliatis-^ofiVofl? T^sofTVofAofl? Aof-r^Tr? 

5. What is the fractional unit of 3 tenths? Of 5 hun- 
dredths? Of %o thousandths ? 



W NOTATION AND NUMERATION. 

■^ 12J). A decitnal fraction or decimal ia oiiu or m 

of the decimal divisions of a unit* 



The dBUnmiiintow of dfcimal (mctiooB inrrense nnd deprense by tlS 
vniform mik nC 10. Ili'cico. tUu f ructionul units are always ttnth. Am- 
dreMu, lfuiii»andm*, utc. 

130. The decimnl stgn (.), oTdfcimal point, ii 
to diatinguiah a dcciviid from iin titti'ifci; and ia always placed 
beluro the numcnitor of tlio dccinml, when expressed nloae. 

TliD numlier of Itgures nfter tlie deoininl tign indicates tlio denomitta- 
tar. Had di'turmlucB tlie value of ilio duDlmul exprcsaiou. 

131. Decmals maybe written in two waja, viz.; either as 

common fraelions, tlio donominator being expressed, or iu 

» decimal mitalimi, tho donominutor being omitted. Thua, 
[ -ff is written, .5, and ia read, b tenths. 
' ^ " .35, " *• 25 h II lulredtka. 

^^ " .135, ■' " 125 thousandths. 

A^iVii " -2430. " " 2-J30 tm-lhoiisandths. 

1. Thp douODllliator of a donimal, (vlicn ejiprcsscd, is nlwayn 1 with 
IS mnny cl|ihora Diiiiexed as there iiru figures In tlio gh'oii deriiiiul. 
TliuB, .4 = iV- 'OO = i!„, .007 - lo'oo- Ilcnce, 

3. Tlii^ numerator, when expiwssod alons must have rb many deed. 
mil places us there aro cipliors in the dennralnatnr, 

Tims, iV = .9, ^o-o = .Ifl, ,))„ = .019, y^^ = .0014. 

■ Tho leriDB "fradimi" anil " ducimi 



KOTATIOlV AND NUMERATION. 
:presa in the form of a decimal, and read. 



^ 


6. ih- 


»■ AV 


13. 


AW. 


ffft- 


6- AV 


10. tA,. 


14. 


Tilt.. 


%■ 


7- iWr- 


11. -rfhr- 


15. 


■rfA.. 


AV 


8. tIU 


13. W.. 


10. 


T.W«. 


BBS in the form of a fraction, aud rea^ 






1. 


31. .040. 


85. .2IC2. 


29. 


.11036. 


P- 


23. .024. 


26. .0056. 


30. 


.00403. 


w- 


23. .0X0. 


27. .0320. 


31. 


.013760. 


W 


24. .005. 


28. .0008. 


32. 


.000343. 



Pa mixed decitnal consists of an integer and a 

rwritten together. 

iding a mixed number, the word " and " la olwojs rend In place J 

lint. Thus, 7.12 ta read, 7 and 12 buudredibs ; 26.134 is read, 38 ' 

thoasoudtlis. 

. The relation of integers and decimals to each other ia 
Bhowii in the following 



Hi 
555 



55 



.55 



Hi 

555 



mber 19 read, 555 million 555 thousand 555, and 55 ■ 
B thoasand 555 hundred-miliionths. 



f 



DECrHfALS. 



IILI. As in intogora, so in decimals, mako tho order ot 
unt/M tho starting-point of notaHon unil Dumeration, extend- 
iiig tlio Bcale Id tlio Uft t>l unila' pluce in writing integer8,a.uA 
to tliu right of units' place in writing decimals. 

Tlie nm onler to tlio l«fl ot anl(« is leru. and tho first ord^r ti 
right u( uolti) U UjUIu l tLu Hixond ordKr at tliu loft Ib hundredi, and Ilin 
Wtniinil arilitr to thu riglit la hundredth', and eo on. The order* on the 
left ikQit t)i(i AKlm<ti» on ths rl);ht, (•quollj' dlBtiint Trom units' plnco, c<ff- 
rpBpiHid 111 name, and nrs TKi]tToealt of cmcli other. Thus, tlio 2d order 
oil l\ii> loft In I ttn, niid tho aocoud urdor on the rl^jht is I UMk. and ^, 
or .1 , in tlie TKtprooal at 10 : tho lid ordi^r on the left is I hundred, uA 
the Dd ardor iiD the right Is 1 hiinilrfdth, no\l ji^,ar ,01, is iho reeipreial 
of 100, PW. 

The VdIuo or nny doclmnl order Is always ten lime» the value o( tlw 
next lower order, or 1 lenlli. tlio value of the next higher order, 

136. In writing dcoimala, aa in writing integers, vacant 
orders must be lillod with ciphcra. 

Siime ilwimula nro governed liy tho eamc laws of notation 
08 integers, it follows that, 

137. Eoeh removal of a decimal iignro one plaoo to the 
right, ouiisea it to roprcaent unite of one tenth the value it did 
before, and heneo difiilen the number by 10. (17, III.) 

TbuB. m Ib iV the value of .8 ; .003 Is A tl"" 'il'"' "' -08 ; or, .8+10 
= .OQ: .oa+io = .0011. 

13S. Eitcli I'emovnl of a decimal 6gure one plaeo to the 
left, oauso.s it to represent unitis of ten limes the value it did 
before, and hence mulllplies the number by 10. (17, II.) 

ThuH. .OS li 10 times .005 ; .H Is 10 llmos .OS ; or, .000 x 10 = .OS ; 
,05 1 10 = .0 ; .5 X 10 = 5, 

139. Cijihers annexed or rejected at the right of any deci- 
mal do not cliango its value, since they do not change the 
place of the aignificant llgures of the decimal. 

TUOB, a Is tho Mmo aa ,00. or .000, or .6000. 



NOTATION AND NUMERATION. 



WHITTEN EXERCISES. 



140. Expreas decimally : 

1, SeTenty-five thouBandths. 

2. Fifteen hundredths. 

5. Seven thousandtlia. 

1, Fifty-three thousandths. 

6. Nine tcn-tbgusandtlia. 



T^Sff 



.075. 



C. 2S ten-thonsandtha. 

7. 245 ten- thousand the. 

8. 104^ bundrcd-tliouaandths. 

9. 14605 miUionthi 



1 



10. ,Wr- 


1 12- filfs- 


1*. TlWW. 


1 16. ieMU- 


U- 'iAt- 


1 13. Vil-^. 


15. 8iT««T- 


1 ". 2MrAW 



18. Four hundred thirty-scTcn tlioiisaod Btc hundred 49 
millionths. ^^ 

19. Three million forty thonsand 12 ten-millionths. ^| 

20. Six hundred and 24 hundred-million ths. 

21. Four hundi-ed ninety-five million seven hnndred fire 
thousand and 43075 ten -millionths. 

2a. Four million seven hundred thirty-five thousand and 
903 C24 hund red-mi lliontha. 

23. Three million forty thouBand ten ten-millionths. 

24. Twenty-four hundred-milliontha. 

35, Eight thouKUid six hundred forty-five hnadred-thou- 
eandths. 
Copy and read the following: 



705. 


34. 


18.0031. 


43. 


.00078. \ 


0023. 


35. 


e.30(j. 


43. 


.3050040. i 


3G07. 


3S. 


49.0703. 


44. 


.0003006. * 


00705. 


37. 


10.0064. 


45. 


43.0637. 


4005C4. 


38. 


22.09042. 


46. 


108.0094. 


000856. 


39. 


1.10106. 


47. 


230.40685. 


0010275. 


40. 


14.00370. 


48. 


30.26002015. 


0000407. 


41. 


70.00003. 


49. 


8.040103463. 



DECIMAL CURRENCY. 

141. CiU'i'enry is n term applied to all kinds of monej \_ 
in circulation, both coin and paper. 

Tho legal earreney at tlio United Stales ie a, dteimal currancj. wd i» 
aomctiints called IbienU money. 

143. Tlioanltof United States mo 
^ la the dailar; and dimes, cents, and millH fy i 
are respectively tfttt/i*, hundre/Uhs, and than- tg^ * 
tandt/m of tho unit. 

TliB legal coin of tlie United Btatea is na follows: gold, llindoaUK 1 
engU', eagle, half-eagle, quartpreBglo. lhrce.<lelliir,and()iiedolliir pieces; I 
silver, new cHirency.dollnr, ImK-doIkr, quarter dollar, ami ten.coal ' 
pieces ; niokel, tlie five-ceiit und tlirco-cont [lieees : brOHBQ, one-cent I 

The triide-doilar, UHed for commerelal pnrpoaes. Trelfihs 4S0 grains, 

Tho nevi cumnti/doOar of 1878 welglia 4121 gf«iua. 



Table op Unfth. 

10 Mills (m.) =: 1 C-ent, . 
10 Cents - 1 IHaw . 

10 DiniPB = 1 Itollttr;. 

10 Dollars = 1 Eagle, . 



EqCIVALRNTB. 

et. I f lOOOO f». 

$. 1^- 100 4 
B. I 1. 10«. 



143. In bnsincss trtinRiicttanR, cents are often written u 
fractione of a dollar ; and tho half-cent either as a fraotion (^} 
or as 5 mills. 

TliuR, J7,43 may be written, $7-f^ ; 871 "^nti. *-87i w | 873. 

Gcnnrnlly, in business ealeulationa, if In the linal result the mills are 
less than li tlinyaro not regarded; it or more than 5, they are con^dered 

TbiiH, $6,434 would be called $6.43, and $0,420 would l>e called fS 48. 
This usago will gi-norally bo adopted In the aoswura to eiamplea lu this 



KEDVCTTOi^, 



■ *44. To change cents to milh, multiply by 10 ; doUari to 
f*"'*, multiply by 100 ; dollars to mills, miiltipiy by 1000, 
I ''tiitting tliG Bign $, and writing cts., or m., ufter tbe result, 
TliM, f.8fl = 30 f«.; ^8 = 800 i^s., or 8000 m. 

145. To change Mito to cents, divide by 10 ; cenls to dol- 
hn, divide by 100; mills to dollars, divide by 1000, aud pre- 
&i [he sign I to the result. 
Thus, 740 miUa = ^M ; G45 ciiU = $0.4.5 ; 4200 «iUls ^ J4.20, 

Since the dollar is the iiiiil, of wbich cents are Inmdredth', 
and mills are thousandths, it follows that 

146. All the operations in deci-VAL cuhrexcv are tlie 
Bame as the corresponding operations in decimals. 

^L REDUCTION. ^H 

^H INDUCTIVE ^^H 

^^B?. 1. How many tenths in 3 units P In 5 nnitsF ^H 
^K How many tenths in 20 hundredths? In .40 ? ^^ 

^S. How maDy hundredths in 3 units? In 4 units? 



In 

4. How many hundredths in 200 thousandths ? 

5. How many hundredths in 5 tenths? In .6 ? .7' ,8? 

6. How many thousaudtha in .00 ? lo.SS? .48? .75? 

7. How many hiindrodths in .150? In .2C0? In .2500? 

8. In 400 tliousundths how many hundredths? Tenths 

9. IIow many tenths of a dolhir in $C ? Hundredths ? 

10. Changa 4 dollars 50 cents to cents. To mills. 

11. How many dollars are 300 cents? 540 cents? 

12. How many cents are 2G0O milla? Dollars? 

13. How arc thouh^andth a changed to hundredths? HnU' 
dredths to tenths? Tenths to units? 



^ 



i to hUM , 

u 

... 

its? •- 



116 DECIMALS. 

14. How are units changed to tenths? Tenths 
dredUis? Hundredths to thousandths ? 

15. Express decitually 7 cents ; 8 cents ; 9 cents. 

16. Express decimallyS mills; 6 mills; 6 cents 6 mills; V. 
cents 5 mills; 33 cents 7 mills. 

17. What part of a dollar is 9 conts ? 12 cents ? 24 eeni 
48 cents? 50 cents? 75 cents ? 

18. Change .5 to hundredths. To thousandths. 

19. Change A and .05 to thousandths; .07 and .01. 

20. Change .5000 to thousandths. To hundredths. To 
tenths. 

21. What is a common denominator of .3 and ,05? 

23. Change .3, .04, and .005 to equivalent deeimala barii 
a common denominator, .15, .C, and .125. 

How are decimals reduced to a commoa denominator ? 



23. Change .5, .08, and .0S3 to equivalent decimals, having 
a common denominator of 1000. Also, .14, .009, and .6. 
.7, .007, and .091. 

24. How many halves in -^? In t^^J In ^ViiV? 

25. How many fifths in A? In-jVV'' "AfV? -6? 

26. How many fourths in ^? In. 50? In.75? 

27. How many twentieths in ^ ? In tIjV ? In .20? 

28. In .50 how many halves ? Fourths? Tenths? 

29. How many fourths in .35? In .75? 

30. How many eighths in .40? In .80? In 1.20? 
How is B dedmnl changed to the form of a fraction 1 

31. How many tenths in .J? How many hundredths!" 
How many thousandths ? 

32. How many tenths in i? Hundredths in 5? In J? 
■ 33. How many hundredths in ^? In j^? In -i/V ? 

34. How many cents in ^ of a (Inikr? In ^? In | ? 
85. How many mills in .^-of a dollar ? In | ? In f P 
Bow iB a fraction changed to the form of a decimal ! 



r 

I 148. 



redVction: 



VRITTEN EXERCISE t'. 



1. $615 to cents. 

i. ^iM to cents. I 

3. t9.aOG to mills. I 

Change 

1. 3467 centB to dollara. 

& 10408 cents to dollars. 

9. 4C725 mills to dollars. 
10. 30^00 cectB to dollitrs. 

Ciiange 

15. .33000 to hundredths. I 

16. .10200 to thousandths. I 



4. 80 cfiits to milli 

5. fi.7C3 10 mills. 
C. «.47i to mills. 

11. 763 mills to oenta. 

12. 5G07 mills to dollars. 

13. 3009 cents to dollars. J 

14. 85U mills to c 



It. .9000 to tenths. 

18. .0700 to hundredths. 



11? 

% 



) hHadred-thoUBaodths. 



19. Iteduce .7, .05, and .304 each t 
(139.) 

20. Reduce 3.5, .107, and .0008 each to ten-thousiindtha. 

21. Change 4, 2.17, .136, and .0408 to equivalent douimala 
Iiftving a common denominator. 

22. Change .375 to an equivalent fraction. 
Explanation,— The nmnorator ia BT,, .375 — ,^1^ _ a 

the denominalrjr 1000, and the dedraal ei- 

pressea as a fractiou la -f^ia = j- Houoe, .373 = J. 

Change to equivalent fractions in lowest terms : 

23. .16. I 36. «.75. I 29. .034. I 32. *.876. 

24. .125. 27. «.375. 30. .5625. 33. .0008. 

25. .635. i 28. Si.655. | 31. .3125. I 34. .9375. 

35. Express by an integer and common fraction 8.35, 

36. Express by an integer anil common fraction $13.75 j 
25.005; *36.135. 



118 DECIMALS. 

3J. Eeduco jjj to au cquivalont decimal. 

Explanation. — stnco ,}( 125 ) 2.000 

= ill or S uiilU. otiil 2 unliH 
«quBil 200U thouwmdAU, ,j, or 

8000 ihmmaHatJa la 10 Wuu- til = t!U8iF ~ lUu =-''^ 
Kxadths. or .010. 

Hufliicu to equivalent JccimuU: 



1 



S8. «). 


M. ij. 


40. JofJ. 


60. (S) 


80. $]. 


«■ AV 


47. ^otj}. 


61. tl! 


40. «t. 


«. A- 


48. i of 2J. 


62. $48 


41. !A- 


«. AV 


49. »2JXTb- 


S3. tSI 



Tlis sign 4- la HoniotiuLi^a pUced uftiir tlie ^(^Bu[t to indicute tbtl tl 
Is atitl a roiuuluJci'. TUja, \ = .0(J0 + , or .OO63. 



ADDITION AND SUBTRACTION. 

INDUCTIVE EXERCISES. 

149. 1. What ia tho sumof 3 Unihs and C Imthsl 
and ^V? Of .G atn! .4? 0£ .3, .4, and .5P 

2. What 13 tlie sum of -^ aad ^ ? Of .07 and .12 ? 

3. What ia the auin of IC tmilhs and 9 tenths^ Tlio di 
enoe? 

4. What is tho sum of 45 hundredths and 3 tenths f 
difference ? 

6. What is tho Eiim of j^a a"d ti^h? Of .06 and .009 
(i. What 13 tho differonce between ^ and 1%? -J- and .8! 

7. Find the sum of J and 4 oxpressed decimnllj ; of J ai 

8. Find thedifTei'enco between 5 and J exprufised deeimi 
between ^."^5 and j;.5 ; i^ and 9.35. 

9. Find tho sum of 13.5, *3, and *.6. 

10. Which ia greater, $.35 or ^ ? *.7 or $J ? $^ or t. 

11. Which is greater, 30 eta. or*.3? ((J^ or 40 cts. ? 



r ADDITION AND SUBTRACTION. 119 

Find the value of %^ — 30 CBats ; 80 cents — t.6. 

3. Find the sum of t^.5, $3, 1.4, and %.\h. 

4. Find the viiluc of *i.75 — «.25 + .5; $i + S.75 — $J. 
low manj decimnl Bgurea in the sum of teutha nod liunJredtha? Of 
idredtha and tUousandths! Of tenths and tbciunandtbH! 

How many decimal figures in ilie difference betwten tentlia and huii- 
dtha? Between teutlis and thuusaiidtliBY Between hundiedtliH and 
-IbousiindtbHt 

i'EiNCiPLE. — Only decimals of like orders, expressing parla^ 
'iiie units, can be added or sublracled. 



.50. Sinco integers and decimala increase and dccrea 
formly by the scale of 10, decimals Jire added, sitbirade^^ 
'iiplied, and divided in the same manner ss integers, andji 
methods of proof are the same. 



EXERCISES. 



51. 1. 


Find 


the sum of 


2. Find the difference be- 


5, 13.07 


7.8, 


and .3143. 


tween 18.5 and 2.3470. 


2. 1250 


Or 


2.135 


18.5000 Or, 18.5 


13.0700 




13.07 


2.3476 2.3476 


7.8000 

.3143 

2.3.3092 




7.8 
.3143 
23.3092 


16.1524 16.1524 



he Birangnment of the given nnmbpra must ba Buch that the decamal 
la Bhall fall in the name vertical lino. 

he Dumber of dcclmiil places in the reeult will be equal tn that oi 
le given numbers which coatuins the greatest number of places. 

u like manner, find the value, expressed decimally, 

3. Of 10.5 + .0348 + 7i + .07^ + 1.008 + f 

4. Of Si.87J + ^^ + $86 + 8.338 + ^ + *103.95. 

5. Of *35i + «81.09 + tlC| + *.87i + tlSOf. 



\ 



6. Of tias.'rs — J41.095. 

7. Of *1.375 — *.88. 

8. Of ».875 — ^. 

9. OfJ.75 — *H- 

10. Of 578 tenths — 7.36. 



11. Of 7.005 — .7005. 

12. Of 4 — 24: millionthi 

13. Of 10 — 10 thonaandthi 

14. Of IJ— 1875 miUioiithti 

15. Of 8ti00 — 600 cents. 



I 



farm for $2560.50 ; paid at one time tl04S 

and at another time $807.87. What remaina unpaid ? 

17. Bought groceries to tie amount of 87,18; how mnoli 
change mnst I receive for two five-dollar bills ? 

18. Bought a ton of coal for $7f, a barrel of sugar for 
•28,^, a chest of tea for S23.08, and a barrel of floor for 
»10.87i. Whatwas thecostofall? 

19. A man bought an overcoat for «36J, a sack for ilSJ, 
and pants for $8.13^, and gave in payment one fifty and two 
ten-dollar bills. What change eiiould he receive ? 

20. A coal dealer bought 570.5 tons of coal, and sold at 
different times 80.54 tons, 130| tons, and 114| tons. How 
much had he left ? 

31. Deposited in the bank $2000, and drew out at one time 
t250^, at another $322.G2J ; how much remains in the bank ? 

23. From a piece of doth containing 56.25 yards, 24| yards 
TFere cut. How many yards remained ? 

23. Find the sum of 45 units, 25 tenths, 360 hundredths, 
75 thousandths, 53 ten-thousandths, and 406 miltionths. 

24. A speculator having 7346 acres of land, sold at different 
times 364i- acres, 1235.125 acres, 2700| acres, and 850.65 acres 
How mueh had he left ? 

35. A grocer has 3^ barrels of A sugar, 5} barrels of B 
Bngar, 35 barrels of suga,r, 3.0642 barrels of crushed sugar, 
and 8.935 barrels of pulverized sugar; liow many barrels oi 
sugar has he ? 

26. A man having $14725, gave $3560 for a store, and 
$7015.87J for goods. How much money had bo left? 



SlUL TIFUCA TTON: 
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27. Bought fl ton of coal for $G.08, a barrel of eugur for 
•26 6:^5, a box of tea for tlG, and a burrel of ilour for $7.40. 
Huw much less than $75J was the coat of all ? 

28. A man bought a farm for $6730.75, whioU was *325J 
less than he sold it for. What did he sell it for ? 

29. How many rods of fence will enclose a field, the sides 
of which are reBpeetivelj 34.73 roda, 48JJ rods, 152.17 roda, 
95 j rods, and 565 rods? 

Find the decimal value 

30. Of («.87i + *1+|) - {S5.10 + 8.75). 

31. Of (155.006 — .33) + {80.0032 + 65.1). 

32. Of $70 — ($25.4 — $10.13)) + $7|. 

33. Of .37J + 1 + 4.2 — (3 — .fiSJ). 

34. Of *250 - ($170^ - *ltt) + *H- 

35. Of $48i'A + *-9' -{H + *-63t + H). 



M ULTIPLICATION. 

INDUCTIVE EXERCISES. 

153. 1. What ia 5 times ,i|,P Ctimes.S? 4time8.6f| 

2. What is 7 times j^? 5 times .08 ? G times .09 ? 

3. Whatis^x3? 3X.7P 4x.6? .5x7P 

4. What ia rb X 5 ? 5x.04? .05x7? 8x.0S? 

5. WhatisT^xA? ■4x.3? .8x.7? .Cx.9? 

6. WhatisTSsX^? .5x.05? .ISx-O? .7x.ll? 

7. WhatisyflTrX-r^T? .03x.07? .ISx.OC? 

8. What is 8 times $.6 ? 7 times -^y of a dollar? 

9. What is 8 X. 5? 8x.05? 8x.0O5? 8 x. 0005? 
How maiif ilecimol pkces in the product of vnitimtiltipVieAlij tenihiT 

Teiilht by tenths? Teiiths\iy hundredtht? Hundredths hj hundredt/iaT 



Pkisciple. — r/je number of decimal place 
is equal lo the decimal places in both factors. 



It any product 



r 



WRI 



DECIMALS. 



TTEN EXERCISES. 



153. 1. Multiply .Giljy .8. 

Eto'LANATlON.— Maltiplv HS in fractionB (liSO, Ex. S). 
Thus. .64 X .8 = Vd'o >! i"o = M'« = -Oia- Or, 

Mnltipl/ as m integers, and bIqco hundTcdtM moltiplled 
by tenthi produce thaasandtki, the product must contain 
tkree decimal places. (Pkib.) 



(2.) 
Multiply 4.64 
By 3^ 




(3.) (4.) 

55.063 .1346 

4.43 .303 


(5.) 
675.1 
.008 


Find the proditet o 








C. 6 times 43.45. 


10. 


.5 of «C.35. 


14. 


l3.Gx.045. 


7. 9 times .320. 


11. 


.23 of 3.84. 


15. 


.723 X 6.04. 


8. 36 times 4.007. 


13. 


.07of *13.031. 


16. 


28.7 X .039. 


9. 15 times .0038. 


13 


.042 of .506. 


17. 


.186 X *4.02 



If there are not so many G^urcH in the product r3 there are deomals in 
both ractore, supply the deficiency hj pcefixing ciphers. 

To multiply by 10, 100, 1000, etc., remove the decimal 
point in the multiplicand aa many places toward the rigM as 
. there are ciphers in the multiplier (138). 




Multiply, and express the product decimally; 

33. 5i hundredths hy 25. 
23. 26000 liy 26 thousandths. 
'24. 84 tenths by 244 hundredthfi. 
25. 7J tenths by .06J^. 



18. I324ihy.334. 

. 19. *175.64by.205 

20. 5.738 by 100. 

21. .6207 by 1000. 



29. Of 1300 X 3| X .006, 
Of ,304x100x10^. 
31. Of *50.3Gx2iX 



i 



lOJ. I 

X.9. . J 



nn-fSTOjir. laS 



^|ni8t is tlic vnliio 
33. Of 4(i muloa, at 875.375 eachP 

33. Of 100 barrels of fionr, at *9.(!2J each ? 

34. Of 14J yards of clotli, at *4J a yard ? 

35. Of I'Zo bushda of oats, at $.625 a bushel P 

36. Of 25| bushels of timothy seed, at J3.25? 

37. Of 300a pounds of wool, at 37i cents? 

38. Of 170 barrels of apples, at »2J a barrel ? 

39. Of 100 cords of wood, at «4.38 a. cord ? 

40. Of 204,^ acres of land, at «72| an acre? 

41. A farmer sold 125 bushels of oats at *,37Ja bushel, and 
Rceivcd iu payment 75 pounds of sugar at t.09 a pound. 13 

|'""nds of tea at $.(J0 a pound, and the remainder iu cash; 
much cash did he receive ? 
in 



DIVISION. 

lUCTIVe EXERCISES. 



154. 1. What is i of A? Jof^? iof-r^^j? - 

a. What is i of .8 ? ^ of .35 ? J of .048 ? M 

3. Divide A I'y -ft ; T% by iJ, ; -^^ by -„^. ■ 

4. Divide .8 by 4 ; .8 by .4 ; .08 by .04 ; .008 by .004 ' 
fi. Divide -At l^y 1^ ; M by rHr ; -25 by .025. 

6. Divide 3.G by C. 

AHALTSia.— 8.6 oqiulB 36 tenths, and } of 86 tenthH ia 6 tenths. 
Bence, S.6-)-6 = .6. 

7. Divide .30 by 6; .36 by .06 ; .036 by .006. 

8. Di\-idc ^ by T^TT ; -3 hy .06 ; 1.5 by .05. 
Reduce the fractions to n common deDominator. 

9. Multiply VV by T^ ; .7by.5. Divide .35 by .7. 
10. Multiply T^ by ^ ; .7 by .05. Divide .035 by .7. 
Ot what two fnctora in tlio dividenil iho product ! Then how man; 

drdmnl placcfl muBt the divUend ooDtain t 
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/DECIMALS. 



' 11. Tlio jiroduct of two Tactora is .35, one of which isJij 
what ia the otlior P 

1 3. The prodiu't of two fuctora is .035, ono of which is ,0" 
what ia tho otlicr'f' 

13. Diviile .0 by .3 ; .43 by .0 ; .025 by .05 ; .0072 by .IS. 

14. Dividu.Uby 7; .48 by .04; .OOCU by .012. 

llnv mniij decimal places In llio quotient whon tentfu btq divided I4 
vnittf Ttnl/ii bj trnthtt Hitndrtdlht hf tent/u f 
Soo Drill TobU', twge 30!), 401. 

Principle. — T/ie quotient must contain as many dadwilL 
places as i/ie number of decimal places t/i the Hieidend «, 
those in the divinoi: 

The numtier of declinui p1&coB Id tha dividend must firat be mid» | 
oquul to the uuiulwr In tho divisor before tlio divislDn is poeHlblo, 



155. 



WRITTEN exERCl SES. 



. DividG .953 by .7. 



Exi-LANATION.— Dlvido OS In fractions (124, Ex. 4). 
TUus.,lW3+.7 = A'A-^i'ii = Wi7>=V = HII! = 1.88. Or. 

Divide no In Integers, and aiucii tliu dividend contAitm 
thru dcdmnl places, and tlie divisor onr, tlio quotient n 
decimal places. (PniN.) 



.7 ) .953 

1,.^Q 



Divide 

8. 81.0 by 3.0. 
8. 675 by .15. 
4. .063 by 4.76. 



Divide 

5. 941.25 by 33. 

6. $518.70 by «14.a5. 

7. 345.15 by .075. 



If the number of flguroa in the quotient is /m« tbnn tho «seesa dT the 
dedmnl flgnri-g In llio dividend over thow in the divisor, supply the do- 
flGlnncy by prefixing cipherfi. 

If there Is a nmislndiT, tho division may bs continue, the cjphcra 
annexed being so tnnnv decimals of the dividend. 

Tho quotient carried to four deciuiol places is Buffldeulljr etncl fur 
moHt business IransiictlouB. 



D/r/siOfir. 



123 



To divide by 10, 100, 1000, etc., rcmoTO the decimal poiufc 
m the diridend ua many places to thu left as i/icre are ciphers 
in the divisor (137, 404). 

Find the value of 

8. ^S-^-.rS. 13. .5G-^1.12. 18. .084^8. 

9. .75-V-75. 14. 17.G-=-10. 19. $C8-^33. 

10. 7.5-^.75. 15. .0992-^.32. 20. U-i-A. 

11. C45.5-=-1000. 16. 3^18J- 31. «27-^37i. I 

12. *5G-=-.0P7. 17. iriH-1000. 23. 100^.001,] 
Find tlie price of eacb, 

23. If 135 bushels of oats cost $C3.50. 

24. If 35 pounds of sugar cost $3.80. 

25. If 144 busbels of wboat cost $168.48. 

26. If 100 acrea of land cost $315(>i^. 

27. If 9 turkeys coat $7.87^. 

28. If 396 pounds of sugar coat $44,748. 

29. If 2500 pounds of butter cost $035. 

30. If 2450 pounds of pork cost 8153^. 

31. If 894 pine-apples cost $80.46. 
33. How many coats can be m;ide from 33.4 yards of doth, 

allowing 2.7 yards for each coat? 

33. If 125 bushels of potatoes cost $82^, bow many barrela, 
each coutaining 2^ bushels, can be bought for |324,40 ? 

34. A man bought 26 boxes of lemons at S4Ja box, and 
sold them at $3.90 a box. How much did he lose ? 

35. At 8.31 J a bushel, how many bushels of potatoes can be 
bought for *9 ? 

36. If 18.34 yards of cloth cost S27.36, what will 7.35 yarda 
cost? 9|^ yards? 15| yards? 

37. If 4j tons of coal cost $32.3, what will 9| tona cost? I 
Find the value 

38. Ofl.l2x5H-14. I 40. Of 7-1 X8.2— 34J-f-2.5. 

39. Of tl5.5-j-S X 100. I 41. Of .25x.5xl3 + 20-^100. 
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DECIMALS. 



43. A morcliatit bought li boxes of tea for foCO; it being 
damiiged, ho was obliged to lose (106.75 oa the cost of it; 
how much did he ii^coivo ft box? 

43. A man bought 4 yiirds of cloth at 83.20 a yard, and 37 
pounds of sugar at *.08 a pound; he paid t0.80 in cash, and 
tho remainder in butter at t,10 a pound ; how manj pounds 
of butter did it take? 

44. A fanner eold 40 bushels of barley at t.75 a bushel, 
50 bushels of oats at 8J a. bushel, 6 tons of hay at tlSJ a tfln, 
for all of which he received $102.75 in money and 5 barrels of 
flour. What was the cost of tho Hour a barrel ? 

For additional exerfise in decimals, treat each set of num- 
bera in both tbo double columns as follows : 

n evpiy line of tlie two doabla colnniiii; 
I8T.ST4 Tlien tsko tho Srat set nf two 
numbere, 334 and ,824, find their diffeTe-ne*, tlielr prtid'irt, and the quo- 
tient of the firtt divided by the tcamd. All praccsaea and results ahould 
be in dfcimiib. 

lu like iDsnner, treat each set of two numbers In oacb dcitila voliinui. 

.324. 

.009. 
4.70. 



45. 324, 



it. 


052, 


48. 


.003. 


49. 


1.846 


50. 


506i, 


fil. 


9.618 


8S. 


3.6, 



53. 


7.75, 


6*. 


54. 


75.64, 


.225. 


55. 


733, 


.0156 


5fi. 


m. 


.oet. 


67. 


242.6, 


f- 


58. 


41.625, 


18»- 


69. 


218.4375, 


21lV 


00. 


2.39015, 


.007. 



.048i. 
3.46. 
.00000. 
Find the second memhn of tbo following cquat>on8: 

61. (1.008-H18 + iif.f4005x 100) - j = f 

62. ( 714 - .714) -i- (.34 — .034 X .2 5 of 0) = f 
03. (.48 ~ 800 X lOOOO + 6.4 ^ . 08) -^ .126 == P 
64. (t262.64 -^ 1.56) x .0084 + .02i x 100 = P 
66. (tl260 X 3.49) -i- »10.47 — 1850 -: »6.80 = P 



SHORT METHODS. 



ir Jl, 18 pounds will cost 18 



I INDUCTIVE EXERCISES. 

G. 1. What will be the cost of 18 pountls of butter, 'at 
Qts a pound ? 
U.TB1B. — Since 1 pound cost 23 cent 
11. or $Y. oq°»l ^ ^*i. or H50, 
tl a pound, 18 pouada will coat JIH, and at f J a pound, J of $18, 
is t4i, or $4^0. 

3, What will 24 table books cost, at 12J cents each? At 
16| ceata each ? At 20 cents each ? 

3. What will bo the coat of 15 bushels of oats, at 33| cents 
ahdshol? At 50 centa a bnahel ? 

4. At 16| cents each, what will be the cost of 12 slatea? 
Of 20 slates ? Of 2i elates ? 

5. What will be the cost of IC pounds of rice, at 6J cents a 
pound ? At 8| cents ? At 10 cents? 

6. How many pounds of raisins, at I64 cents a pound, can 
le bought for t5? 

AjlALTBls. — Since 16 1 cents are fj, fS will buy ns many poands of 
nieinB as f ^ is contained times in $5, which ore 30 timi^s. 

7. At $.50 a bushel, how many bushels of oats can be bought 
for $15 ? For JIGJ ? For $25 ? 

8. What is the cost of 40 pairs of shoes, at $1.25 a pair? 
Analtsis. — At $1 a pair, tlie cost would be $40 ; but since the price 

.l»(l + tj. the whole cost 13 ^ + J of $40, or ?50. 
.. At $1.50 each, what is the cost of 48 chairs? 

10. What IB the cost of 60 yards of cloth, ot *1.13i a yard ? 
AttlJ6|? At $1.35? At8].33i? At*3,50? 

11. At $2.35 a pair, whut is the cost of 13 pairs of shoes ? 
Of 16 piura ? Of 18 pairs ? 20 paire ? 25 pairs ? 
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157. QitfintHy, in commercial tniDsactiona, 
l.ttinouut of anything bouglit or aold. 

158. Price is tho value of a unit of any commod 

J50. Cost is the value of tlie eiUire quantity h\ 
I k1<I. 

KiO. An altqifot pnt't of a nnmber ia one of the «{M' 

I parts of a iiumbiT; or, it is an exact divtHor of a BHinber. 
Thus, 8, D. mad 71 nro oi.^wai pons of 15 ; 3, 8i, 3J. and S, o( 



101. Aliquot Parts of One Dollar. 



& oeiite 


= A 




(JJ centH 


= A 


10 Dents 


= A 




8i cents 


= A 


30 oenU 


= i 


or»i. 


1^^ couta 


= * 


25 ceilta 


= J 




l(ii cents 


= t 


50 centa 


= i 




33^ cents 


= i 



■ or II. 



Count to lO!)- by eaob of these tUqnot ptiTts 

il. i-Vi'ce X quantity = co«/. 
a. Cos( -^ quantity = price. 
3. Cost -i- price = quantity. 



WRITTEN EXERCISES. 

163. To find tlio cost of a qiinntity, nlicn tho price Is 
Bn aliquot part of one dolliir. 

1. IVliat cost 951 bnahck of oata, at *.334 a buahol ? 

ExPLAMATioN, — Sinpp 81 i etB. 
is »J, 051 buBbels cost 031 limi-s %\ X 951 = ^1 = t317. 
»1, or*'Si. or 1317. q 951 -=-3 = 317. or $317. 

Or. tlie cost Is J as many dollnra 
«8 tbpTO are bnahels, and J of D61 Price x quantUg = eott. 

Is 317. 



SffO/lT MltTilODS. 129 

3, At ICf ceiifa por dozen, wliat cost 1935 dozen of eggs ? 

3. What coat 5(5480 jarJa of calico, at 13| cents per yard '? 

4. At 20 ets. each, find the coat of 1275 salt ban-els? 

5. What coat 750 slates, at 33J cents each ? At 25 cents ? 

6. At t.50 each, what cost G31 shad ? 1250 F 1605 ? . 

t. What is the coat of 12 sacks of coffee, each sack contain- 
ing 43 pounds, at 33-i cents a ponnd ? 

■ A merchant sold 5 pieces of prints, each containing 28 
yards, at 16f cents per yard, 6 pieces of sheeting, each con- 
taining 34 yards, at 8i cents per yard, and received in payment 
41 bushels of oata at 9.50 a bushel, and the balance in money. 
How iiiucb money did he receive? 

, AtJil.l2Jafo(it, what is the coat of 324 feet of wire fence? 
Analysis.— At $1 a foot, tim coat would be $334; 8 ) 334 
i fl-t-fli.tbe entire cost is t32'l+ 40.5 

|i>(»824.wblchi9t384.50. 1364^0 

[ 10. At tLaSi each, what will fi42 stflel shovels cost? 

. What is the cost of 288 buahcla of wheat, at I1.33J a 
BBhol? At«1.25? At»1.50? 

12. P^nd the cost of 720 yards of cloth, at tl.l2^ a yard. 
Attl.l6|. At $1.20. At*I.33i. 

163. To find the quantity when the cost is given, and 
the price is an aliquot part of one dollar. 

1. How many barrels, at $.50, can be bought for *213? 
Explanation-— Sinco %\ will pay for %%\%-h-%\ = 426. 

IbarrcT, 9313 vrill piy for as many barrela ^ oio^o _ Anc 
u »1 to contained timos in «ai3, or 42« ^^' "=^^ >^-* - **=t.. 
barrels. Or, eince %\ will pay for 3 barrL-la, (fc«t + price = quitnlity. 
$313 will pay (or 213 times 3, ur 436 barrels. 

2. How many baskets of pears can be bought for 1318, at 
».33i each ? At f.50 each ? 

3. How many pine-apples can be bought for *340, at 1C| 
oenU each ? At 20 cents ? At 25 cents ? 

I 



J 
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DEC/arAts. 

[ 1. Ho* manj poBsils of cheeac can be boaght for $350, at 
loentsapomid? At 8} ? lOfients? l^^eente? ■ 

[6- Ho«iitan7COO0«-DQts.atM5,canbeboiight for$l50.T5? 
I 6. Dow nuDT yards of Bsnnel can be boaght for $450; it 
|L»«Twd? At*33i? At».25? 

164. To find the cost, whea the quantity aud price 
r lOO or lOOO are givcD. 

1. What cost 325 feet of boards, at $436 per 100 feet? 

ExPLiJCiTiON.— Sin<» Ihe aait 
of the eoinnioditr U 100. 825 feet 325-=- 100 = 3.35 hvndTtdi. 
is eqiul to 3.25 hondKxia. ^35 x 3:25 = %U. 17. 

Since the price of I handred 
feet is »4.38. 8.2.5 handreda cost PrietxgvantUv = ecd. 

3.25 times $4.86 or $1417. 

Wbeu the piice is \>j ihe Ihovtand. change the qoantitf to thonwi^ 

d ft decimal, before tnaltlpljinj;. 

Per C. or @ C. mema hg the hundrtd; per M. or (3 M. meanB iy ^ 
\SloaMnd. 

2. What will 3240 feet of timber coat, at «6.20 per 100 ? 

3. What is the eoat of 13345 bricks, at $8.50 per thonsanil? 

4. Find the coat of 2465 pounds of lead, at *.75 per 100? 

5. What cost 9320 envelopes, at J3.75 per thouBiind ? 

6. What coat 5800 shingles, at $5.12 per M. ? 

7. What cost fi700 laths, at $.84 per C. ? 

8. What will be the freight on 784 pounds of castings, at 
$1.13 per 100 pounds? 

1). Whut is the cost of 3200 feet of boards, at $90 per M. 
953 feet of scantling, at *I1.50 per M.; and 1624 pickets, a 
$1.85 per 0.? 

10. Whut will bo the coat of 1476 pounds of beef, at $4.37 
per hundred pounds ? 

11. A lumber dealer Ixiught 212500 ft. of lumber at $14.37i 
per M., and retailed it out at $1.75 per 0. What was hi 
whole gain i* 



^165. Tu liDd tbe cout, wlien the quantity iiiifl tlio 
^ price ut' a tou ol' 200U iioutids are glveu. 

1, What coat 3460 pouuds uf hay, at *I6.50 per ton? 

Em-iNATiON.-a460 ponndB are 2AG0~2 = 1.230 tons. 
|s,«0(A.«^«dpoa.ds. *1G.50>: 1.230 = 130.305. 

Since 3000 ponnds are 1 ton.tbere 
ire i aa mnny tiwa aa there aro tUuu- Price x qaaiUUy = wrt. 

mod pounda, or 1.2S tons. 

At lltl.eo a too, 1.33 tooa will coat 13S times tlQ.SO, or |30.30S. 

2. At 112.75 a ton, what will 450 ponnda of hay cost ? 

3. Wbat cost 1400 pounds of coal, at *6.80 a ton ? 

4. Wliafc JB the freight on 3344 pounds of iron, at 41.80 per 
ton? 

5. At $18.50 a ton, what will 1580 pounds of hay cost ? 

6. At $6.84 a ton, what cost 3142 pounds of plaster? 

7. Wbat cost 48 sacks of giiauo, each sack containing 156 
pounds, at $20.25 a ton ? 

8. Find the value of 6340 pounds of Lehigh coal, at $7.50 
a toD, and 5080 pounds of soft coal, at $6.!£5 a tou. 

9. At $26.44 a ton, what will be the cost of 1526 pounds of 
boue dust? 

REVIEW. 



WRITTEN EXERCISES. 

' 166. 1. Reduce .16, .625, .6626, and .0008 to the form of 
commou fractions, 

2. Change ^, .62i, .^l-fg, and | to the form of decimals, 
and find their sum;. 41^, 1.00|, .15J, and H. 

3. Bought 37i barrels of sugar for $453.75, and sold it at a 
profit of $4.62} a barrel. At what price was it sold : 

4. At $2.50 a yard, how much cloth can be bought for $2? 



J 



. At »L37 a bushe! for whoiit, *.tl5 for ryR, and ITiil 
['bueiiel for corn, how much of each, an equal number of busb-l 
P «k, can bo bought for *70.16 ? 

Find the cost 

. Of 14^ yards of cloth, if 36.48 yards cost »547a. 

7. Of 8 tons of iron, if 46 tons cost ♦3461.50. 

8. Of 7J barrela of flour, if 4J barrels coat |:38. 

9. Of 35.43 acres ofland, if .125 of an acre cost $15|. 

10. Of 20^ cords of wood, if SJ cords cost *11.37i. 

11. Of ^ tons of ooai, if .875 of a ton cost tS.CSS. 
13. Of .8 of a pound of tea, if 1 pound cost t.G^. 

13. Of 36 yards of cloth, if 29 yarfa cost IIOIJ. 

14. Of 3240 peach ti-eea @ *I6jt per C. 

15. Of 842} tons of railroad iron @ *66.44 a too. 

16. Of 840 foot of plonk © »1.94 per 0., and 1263 fence 
pickets ®tl2|perM. 

17. Of 140 sacks of guano, each sack containing IfSi 
pounds'® IL?}a ton. 

18. Of tiie transportation of 1896:^ pounds of pork firoin 
Oincinnati to New Orleans @ $10 a ton. 

19. Of 3700 cedar rails @ 15} per C. 

20. Of freight ou 3840 pounds, from New York to Balti- 
moro, at *.9G per 100 pounds. 

21. How much lumber, at (22.50 per M. can be bought for 
♦150? 

S2. At *3 a yard, how much of silk can be bought for II 5}? 

23. At mH au aero, how many acres of land can be bought 
fort4234i? 

24. At $.42 a pound, how much wool may be bought for 
teo.745? 

35. Bonght 1300 bushels ol corn @ $.56J^. and sold 375^ 
bushels of it @ 1.60. At what price must thu remainder be 
sold, to gain tl68.675 on the whole? 



ACCOUNTS AND BILLS. 

kt67. An account, in commercial trausactions, is a record 
ideblis and credits. 

1168. A debtor is a person who owes another money, 
>da, or services. 

1 169. A creditor is a person to whom money, goods, or 
s are due from another. 

170. A bill ia a written statement of money paid, of 
goods sold or delivered, or of eervicea reuderetl. It is sooie- 
times called an invoice. 

mnl or bill should bIwbts state the place and the tiiDo of eecU 
tninBQciiiin, the names of both the parties, the price or value ol eiich 
ittm, and ihu pnticii cost. 

A bHi is receipted when the words " Beceitud Payment" or " PiM" 
tre written at thn bottom, aad the creditor's uuae is signed eii the r bj 
himself, or b; some authorised person. 

171. The following abbreviations are in general nee: 



*or 


Acc't Account. 


Am't 


Amount, 


BaL 


Balance. 


Bbl. 


Barrel. 


Bo'l 


Bouffht- 


aii. 


Bill of Lading. 


.*, «. 


orcts. Cents. 


% 


Per cent. 


Co. 


Company. 


Or. 


Creditor. 



Draft. 


Mdse. 


Merchandise. 


Discount. 


Net 


Without dific't. 


The same. 


No. 


Number. 


Dozen. 


Pay-t 


Pajment, 


Debtor. 


Pd. 


Paid. 


Eichange. 


Per 


By. 


Folio. 


Prem. 


Premium, 


Forward. 


Eec'd 


Received. 


Freight. 


Suad'B 


Sundries. 


Insurance. 


Ull. 


Last month. 


This month. 


Yd. 


Yard. 


Interest. 


Tr. 


Tear. 



^le character @ is always followed by the pri^e of a vnii. Thus, 
tfd. of cloth @$3.3u, signifies. 5 yards of cloth at %S.2S a yard; i lb. of 
_ te @ t.90, slgnifiee, j a pound of tea at $.90 per pound. 



pL36 DECIMALS. 

Put in the form of bills and fioii the amoiiiit of each of the 
C Jollowing: 

, Bought 25 pounds of sugar @ 13(t; 5 pounds of tea ® 
Lt-G^l; 4 gallons of molasses ©42f!; 46 yards of sheeting© 9^; 
TjO yarda bleached shirting @ 14^ ; and 4 dozen buttons @ 12?. 
pWhat was the amount of the bill ? 

, Bought 7 yards broadcloth ® t3.60 ; 9 yards satinet @ 
rtl.134; 12 yards vesting @ |.90; 24 yarda casaimere@«1.37|; 
sod 32 yards flannel @ $.C5. Find the amount. 

, Bought 67 pairs of calf boots at $3.75; 108 pairs of 
^ thick boots @ t2.63; 75 pairs gaiters @ tl.13; 27 pairs bns- 
I kina @ $.86; 35 pairs slippers (g» $.70 ; and 50 pairs rubbers 
S tl.04. What was the amount of the bill ? 

9. Sold 726 pounds butter @ 28^ ; 972 pounds of cheese 
F ® 9^ ; 481^ pounds lard % 12^; 509| pounds tallow @ IC*; 
' 81 dozen eggs© #.26; 15 barrels salt@$3.40; and963ponnda 

hams @ 14^. Make out the bill for tbe amonnt. 

10. Oct 30, 1885, J. Clark bought of Hart & Go. 13 tons 
furnace coal @ $5.50 a ton; 7 tons stovo coa! @ 15.75; and 
2 loads of pine wood @ *4.35. Mate out Mr. C's bill. 

11. The following items were sold in Troy, N". T., by Ghoa. 
Kemp to H. B. Nims, Dec. 7, 1883 : 31000 feet of pine boards 
@ $16 per M. ; 9420 feet of plank @ $12.50 per M. ; 7075 feet 
of Bcantling @ $1.70 per C. ; 762 feet of timber @ *8.62J per 
0. ; 6840 laths @ $.87i- per C. ; and 4790 fence-pickets @ 
$15.60 per M. Make out a receiiited bill. 

13. "Wm. Gallup and Co. bought of H. B. Claflin & Co- 
IJfew York, Sept 14, 1883: 15 yai-ds broadcloth @ *4.30; 
24 yards satinet @ $1.37j ; 10 yards vesting @ $.90 ; 42 yarde 
flannel @ $.75; 60 yards drilling @ $.16; 13 yards silk 
© $2.63i ; and 38 yards ticking % $.37^. Make oat a re- 
ceipted bill, using Bill 3 (p. 134) as a model. 



MEASURES. 



173. A measure ia a standard vnii established by lair 
or cQstom, by nhk'li extent, dimension, capacity, amount, or 
value is estimated. 

Thus, length ia BBcertained by appljing namt unit of linear meBBnrB ; 
tapaeity, by applyio^ utme imit of volume or enpaciiy ; tctight, by apply- 
iDg tome vnil at weight, etc. 



MEASURES OF EXTENSION. 

174. Extension ia that which haa one or more of the 
dimenBions, length, breadl/i. and thickness, and may be a line, 
& surface, or a solid. 

A line baa only one dimeatdoii^ength. 

The standard unit of meaBures of pxt^nsion, whetber linear, ntr- 
fa.ee, or mlid, ia tbe yard, which \a subdivided into feet aiid inclies. 

175. liinear or line tticasiires are used in measuring 
iijies and distances. 

Tabi,g of Untts. Equitalbntb. 

13 Inches (in.) = 1 Foot, . . . ft. f f C;!300 iM 

3 Feet = 1 Yard, . . , yi^. , ■ ^ J 5280/1. 

61 Tarda, or 101 ft. = 1 Rod, . . rd. '~j 1760 jid. 

8-20 Roda = 1 MUe. ... mi. I <- 330 rJ. 

Cloth meaaurea are praeticttlly ont of nse. In rooaauritig gooda 
sold by the yard, the yard is divided into /latveH, fouTthK, eighths, and aix- 

At Cnstom Houses, in estimating duties, the yard is divided into lentlig 
taA kuadndtht. 
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MEASURES. 



176. Surface or square inetiHuren o-tq wai 

putiug area-t or surfaces. 

A Burfooe haa two dimRnaioDs — lengUi imd breadth. 



Tab LB OF Units. 
144 Sq. In. (»ff. in.) = I Sq. Foot, ng. ft. 
9 Sqiian; Feet = 1 Sq. Yard, tg. yd. 
BOl Square Tards = 1 S<i. Bod, «}. rd. : 
160 Squwfl Rods = 1 Acre, , . A. 
040 Acrea = 1 Sq. Mile, ig. mi. 



)dj|J 



EqCITMJaJTl. 

'lOU'tbSfHXIq.ii. 

27978400 .fjl 

.= i 8007«IXI«(.)4 

102400 »j.rt 

840J. 



177. Cubic or solid meaiturea are nsed in coroputirg 
tbc voutenls of solids, also tlte capacity of bine, boxes, etc. 

>r space tliut Iiau three dlmeDbionii— JtnM 



Table c 

728 Cubic In, (CM. w 
87 Cubic Feet 


p Units. 

= 1 Cn. Foot, 
= 1 Cu. Yard. 


CH.yd. 


EqCIVAlBNTS. 

lfiu.l«i.-j a^^j, 


16 Cubic Foct 


= 1 Cord Ft.. 


tdjl. 




8 Cnrd Feet i 
128 Cubic Feet ( 


= I Cord, 


Cd. 





ORAL EXERCISES. 

178. 1. ITow inaTiy inches in 3 feet? In 8 feetP 
2. How many foot in 36 inches? In 72 inches ? 
S. How many feet in 4 yd. ? In 7 yd. ? 10 yd. ? 

4. How mftny feet in 4 rd. ? In 5 rd. ? In 3 rd.? 

5. How many yards In 2 rd. ? In 4 rd. P In 5 rd. P 

6. In 4 ft. 6 in., how many iucliea ? In 1 yd. a ft ? 
1. In 6 yd. 2 fi, liow many feet ? In 9 yd. 4 ft. ? 

8. How many quarters in 3 yd. % qr. ? Eighths in 6 qr. 

9. Wliat part of a foot are 9 in. ? Of a yard are XS in. } 

10. How many rods is 4 of a mile P J? \'i |? 

11. What part of a mile are 80 rods? 32 rd. P 64nLP 



MEASVaSS. 139 

12. At $i a foot, what will 6 jd. 1 ft. of load pipe coat? 

13. At i cents a foot, what will 5 yards of wire cost? 

14. At 16 cents a yafd, what will SJ yards of ribbon cost ? 
at yd.? 5} yd.? 43 yd.? 

15. How many Bquare yards in 36 sq. ft. ? In 73 stj. ft ? 

16. now many squai-e rods in \ of jio acre? In ^? In .'^5? 

17. What part of an acre is 40 B4. rd. ? 20 sq. rd. ? 80 sq. rd. ? 

18. In 54 sq. ft,, how many surface yards ? In 84 sq. ft. ? 
19 How many acres in J- sq. mi. ? In .25 ? In ^ ? In .5 ? 
20. In 2f square yards, how many square feet? 

31, How many cubic feet in 3 en. yd. P In 3 cu. yd.? 

23. How many cubic inches in 1 en. ft, 20 cu. in. P 

23. What part of a onbic yard aro cu. ft.? Are 12 eu. ft? 

24. How many cnbio feet in 3 cd. ft.? In 4 cd. ft. ? 

25. In ^ of a cord, how many cord feet? Cubic feet? 

26. How many cord feet in 64 eu. ft. ? In 9C cu. ft. ? In 
3i cords? In5|Cd.? 

Sr. What part of a cord ia 6 cd. ft. P 33 cu. ft. P 

28. What part of a cubic yard is 18 en. ft.? 31 en. ftf. 



MEASURES OF CAPACITY. 

179. Cnpncity signifies extent of room or apace. 
Measnres of capacity an? divided into two elasses ; taeaaurea of liquids 
ud mtasurfu of dry eubelaaceK. 

The tuiits of cBpaizit7 are the gallon for liquid and tbe biahel for dr} 



180. Liquid measures aroused in measuring liquids. 

TASLB op UNTTB. EQtriTALEKTa. 

4 GiUfl (tfi.) = 1 Pint, . . . pL I t 33 ?*. 

B Pints = 1 Quurl . . . qt. \ \ g(U. = } S pt. 

< QoartB = 1 Gallon . . gai. \ ( igt. 



% 



140 MEASURES. ^^H 

Id eetimatlng iho capacity of citttTnt, retcmoin, etc : ^^| 

81} GallODB = 1 Bamil, . bl>;. I W. gal. ql. fl 

03 Gallons = 1 Hogshead, hhd. \ 1 IJid. = 2 = 68 = 833 =S( 

The barrel anil kogihend aro tint fiiisd ineiiBiircs, but vary in diflw 
States. A barrel at lioroseae contains 43 gallons. 

181. I>i"t/ meanuren are used in measuring dry so 
etances ; Buch a& grain, tsecds, IJruit, etc. 

Table of Units. EQcivALENra. 

2 Pints (pi.) = 1 Quart, . . qt. I ( 04p(, 

8 Quarts = 1 Peck, . . pk. 1 ((«. = < 32 j(. 

4 PetiB = 1 Bushel, . . Im. \ ( 4p*. 

ORAL EXERCI8EB. 

183. 1. How many gil!a in 3 pt.? In I qt. 1 pt.P 
31- qt.? In J qt? In a.5 jit.? 

3. How many pints in 1 gal. ? In 2.5 gal. ? lu 1 g 
2 qt 1 pt. ? 

3. In 2 gill, how many quorta ? Pints? Gills? 

4. In 32 pt. how many quarts ? How many gallons ? 

6. What part of a quart ai'e 6 gL P Wiiat part of a gal. ? 

6. Wbatpartof 3 gal. are 4pt. ? Are S pi? 3 qt. ? 3q 

7. At 4 cts. a pint, what will 6 qt. of milk cost P 

8. If a gallon of wine cost *4, what will 1 pt coat? 

9. How many pint bottles will be required to hold 3 g 
1 qt. of syrnp ? 2 gal. 3 qt. 1 pt, ? 

10. How many quarts in 3 pk. 6 qt. ? In 1 bn. % pk. ? 

11. In 90 qt how many pecks? How many bushels? 
13, How many quart boxes will 1 bu. 2 pk. 6 qt. fill ? 

13. At 5 cents a pint, what is a bnahel of chestnnts wort 

14. At 20 cts. a quart, what will .5 bu. of plums cost P 

15. Bought a peck of peanuts for $.80, and aold tbem 
6 cts. a pint What waa thu gain P 



■ ■ MEASURES OF WEIGHT. 

3, Weight is the mouBure of gravity, and i 
ig to the qnantity of mutter a body cuiituiiis. 
■unit of weight is ihe 3>oy pound of the Mint, anil coi 



L Troy weights are used in weighing goldj silver, 
), and in philosophical experiments. 

Table of Umits. EqutvAi^NTS, 

Jr^ns (j/r.) = 1 Peniiyweight, . pint. I f 5760 pr. 

'euDj-weighta = 1 Ounce oi. W6. = j SlOpirf. 

)unccs = 1 Puund, . . . . ib. \ ( i2oi. 

>. Avoirdupois weights are used for all the ordi- 
inrpoaea of weighing. 

Table of Dnits. EqiTivAUSNTS. 

1 Ounces [az.) = 1 Pound, 1 

) Pouudfl = 1 Huudredweiglit, c 

1 Cwt., or 
I Pounda 

LoD? Ton of 2240 lb. is Bcililom used, i 
I, to estimate duties. 

5. The weight of the bushel of certain kinds of graina, 
and vegetables has been fised by statute in many of the 
I, The following are the prevailing standards: 



: 1 Tod, 



ji:cept in U. B, Cuatma 



. GO lb. 



l,Benns, , . . 
^Bue)iwl.ettt. . 
'^FIix Seed. . 


601b. 


Wheat Bran, . . 


43" 


Sttlt, 


56 " 


;Coni Meal, . . . 


Hemp Seed, . 


44 " 


'/^orn In Ear, . . 


^Potatoes, . . 
XJuions, . . 


60 " 


' Clover Seed, . . 


60" 


Timoth7 Seed.. . 



01b. 



. 56 " 



hi 

. . 6 

following denomiuatloD 
of Grain or Flour= 1 Cental. I Wj lb. of Flour = 1 Barrel 

^^fjFiBh = 1 Quintal. 200 " Beef orPorfc= 1 Barrel 

= 1 Keg. law " I.iree = 1 Cnak. 

lb- of Salt at N. Y. Suit Wocka = 1 Barrel 



MEASURES. 



ORAL EXCRCIflES. 



T 



187. 1. HoTT many grains in 3 pwt, ? In 3 pwt 13 gr. 

2. How mauy ouucea in 16 pwt.? In 100 pwt? InlM 
tpwt,? in 130 pwt. ? 

3. How many ounces in 5 lb.? In31b.l0oz.? In4ilb.l 

4. What will a gold chain, weighing 2 oz. 12 pwt, coBtat 
} %\ a [le nny weigh t P 

5. What part of a pound Troy is 4 oz. ? 6 oz. P 8 oi. ? 

6. How many Epuoua, each weighing % oz., can be madecf 
f » lb. 6 oz. of silver? Of 3| pounds ? 

7. How many ounces in 4 lb. Avoir. ? In 5 lb. 6 oa.? 

8. In 56 oz. how many pounds Avoir. ? In 64 oz. ? 80 Ol<f 

9. How many pounds in 7 ewt.? In SJ cwL? In 3.5 cvFtI 

10. How many cwt. in 600 lb. ? In 450 lb. ? In 875 Ib.f 

11. In 8 T, how many hundredweight? How many lb.? 
13. How many tons are 2500 lb. ? 3000 lb.? 4U00 lb.! 

13. What part of a cwt aro 25 lb. ? 50 lb. ? 75 lb. ? 

14. How many hundred pounds in .25 of a ton ? In -^7 

15. At 8 eta. a pound, what will 3 cwt. of sugar cost ? 

16. What is the cost of a ton of hay, at "I cent a pound? 

17. Howmany pounds in ^bbl. of pork ? In.5bbl. ofSourr 
In I of a keg of nails? In .35 cental of wheat ? 

18. What is the cost of 2 bags of wheat, each containing 
120 lb., at »3 a bushel ? 

19. What will 20 lb. of clover-seed coat, at $10 a bushel f 
30 lb. ? 48 lb. ? 80 lb. ? 

20. What is the cost of .5 of a quintal of fish, at 6 eta. a IK ? 

21. At 43 a bushel, what is the coat of 30 lb. of beans? 

22. If 25 lb. of cheese cost $3^, what will 2 cwt. cost P 

23. How many barrels are 1200 lb. of beef? 1000 lb. o( 
pork ? 8 cwt. of beef? 5 cwt. of pork? 

24. At |12 a barrel, what will u sack of flour weighing 4S 
pounds cost ? 



MEASURES OF TIME. 
Titne is a measured portion of dunitioo. 
ifcrf time IB the mean lolar d/ty. 



PTabi.b of TJnitb. 




EftUlV 


ALEMTB. 


iMidBt»Mi.) = 1 Minute, . . min. 
utes = 1 Hour, . . . kr. 


Common Year. 


ra = 1 Day, . . . da. 
B = 1 Week,. . . wk. 




5^5600 inin. 
8700 Ar. 


l^Zx Mo. f = ^ Common Year, yr. 


lyr.=. 


3G5(ta. 
63 M*. 


B =1 Leap Year, , yr. 
re =1 Century, . , Oen. 




ia«*«. 


ntha iu the year, aud Ihc number of dnya in each : 


as- No. Days. 


Months. No. Datb. 


Jan., 31. 
7, Feb., eSorSB. 

Mar., SI. 
1 Apr., SO. 


7. July, July, Si. 

8. Aogaet, Avg., 31. 

9. Gepteniber, Srpt., SO. 
10. OcWbcr, Oct., SI. 


\ Ma^, SI. 


11. November, Nov., SO. 


June, 30. 


12. Docfim 


luir. J>ee., 31. 



buBineBS tmnsactioiiB, 80 days are coauted as a m<mlh, aud 13 



if day begina and ends at 13 o'clock, midnigbt. The a^o-aom- 
iged by astronomers in dating events, beginB and ends at 13 



(he number denoting the i/mr is divisible ly J, and not 
,nd aho when it is divisible by J/OO, the month of Feb- 
\a 39 days, and the year is called a leap year. 



T 



lil MEASURES. 

189. Ill counttuff certain articlea, the foliowiugiBi 

Tablr of Unith. Equivalbnts. 
13 Units = I DiaiiD, . . . do!. 

13 IXau-n = 1 Gwsfl, . . . ^ro. (nSSmill 

13 Grosa = 1 Great Uross, . ^(. >,ro. * ^- ''^™" = 1 ^** ** 

80 UuttB = 1 SoQfe, . . . K. f ^i"* 
Two Ihlngs of a kind are often called a pair, sad nix things akI; K 
» poi'r of horaeB, u >et uf clniira, etc 

190. Used by statlonefH and by thepa/>er frade." 

Table of Unitb. Equivalebts. 

84 BheotH = 1 Quiro, . . , gr. r 4800 Shwlt 

80 Qulrea = 1 Boam, . . . rm. ] 200 Quint 

8 ReawH = I Bumilu, . . bun. I S. = i jg j^,^^ 

S Biuidtea = 1 liulu, ... A. I Q BoDiDet 

191. A book formed of sheets folded 

In a lioiivus is callod a Folio, and iimites i [ip. (psgw). 

In * " " a Quarto, 4to, " 8 pp. 

In 8 " •' an Octavo, 8to, ■' 16 pp. 

In 13 *■ *■ a Diiodocimo, I3rao, " 34 pp, 

In 10 •■ '■ aHJint, •■ aSpp. 

ORAL EXERCISEa. 

193. 1, How many tioura in 2 da. ? In 3f da. P In H*-^ 

2, How many honrs from fl A. m. to 5 p. u. ? 

3, In 4 wk. 3 da. , how many days ? In 5 wt. 4 da. ? ( 

4, How many minutes from 10 min. past 9 o'clock ^' 
2B min. past 10 a. m.? 

6. How many days from May 10 to July 16, incluBivef 
6. How many tliinga iu a doz. ? In 6 doz. ? In 1 gro.? 
T. How many dozens in 3J gro. ? In 5 gro. ? 

8. How many dozens in J of a great gross ? 

9. Find the eost of a gross of pens, at 10 cts. a dozen ? 
10. How many sheets of paper will be reiiuii'od to make 

13mo book of 330 pages? Of 480 pt^ea ? 



DENOMINATE NUMBERS. 



193> Denomin ation is the name of a unit of measure. 
Thns, ftet is the denamiTtuCiim, of 6 ft. ; pauadt, of 23 lb. , etc. 

194. A denominate nttniber ia a number composed 
of one or more units of any denomination, and may be either 
simple or compound. 

1. A simple denominate number is a namber composed of bat 
one denomlnfttioQ. 

Thus, 7 miles, 10 acres, 5 tons are nmple deaomi'iate n'onhera, 
3. A compound denominate number ia a immbtr composed of 
I. ilt.2ia., are etympanjid denominate 



195. A denominate f faction is a fraetiou of a de- 
nominate number. 



Thns, I of a pound, .9 of a tc 



« deauJiiinate fructiona, 



f 



REDUCTION. 



IG. Jteduction of denominato numbers Is the process 
changing their denominatiun without changing their value. 

Denominate nambers may ha changed from higher to lower, or from 
lower to liighor denonilnutloua. 

D integral numbers and iu decimala, the law of Increiuie anil decreaae 
bthe laiiforia acate of 10 ; but iu compound numberH the scale variei. 



DENOMINATE NUMBERS. 



EXERCISES. 



197. To changre n (leiiom 
Ito lower denoininutiuuit. 



lato namber ftvm higbu. 



1. How many inches in 2C rd. 3 jd. 2 ft, 9 in. ■ 



26 rd. 3 yd. 2ft.9iiJ 

146 yd. 
_3 
440 ft 



I 



EXFl^KATiON.— Since 1 rod eqnslti 
L B} yaids, 2S rd. 3 yd. eqaaJ 36 limea 
[ Bi yd.. ploH 8 yd. : 5i yd. =< 8fi + 3 yd. 

I ^ 140 yards. 

! 1 yard cquftls 3 feet, 146 yd. 
Caft. equol 14S times 8 ft., plus 2 ft.; 
>14a + 2 ft. = 440 feet 

Bincd J /iHit eqnnlR 13 incheH, MO ft. 

In. e(|ual 440 tiuies 12 in., plus 9 la. ; 52S9 inches. 
13 in.K440 + 9 In. = G389in. thenwQ- 
bcr of Hicie» in 26 rd. 8 yd. 3 ft. 9 in. 

Phikgiplk — A ilenominale mimlier is changed to It 
nominaliom by inTLTiPLicAnox. 

2. Koduce 7 lb. 10 oz. 16 pwt. 11 gr. to grains. 

3. In 3 T. 6 cwt. 31 lb. 12 oz., how many ounces? 

4. Ciiange G wk. 5 da. 9 lir. 25 mJn. to minut^a. 

Rule. — 1. Multiply the highest denomination of ihe gtv/n 
number by that number of tho scale thai will reduce it io iht 
next lower denomination, and to the pivduct add the givt» 
number, if any, of that denomination. 

2. Proceed in like manner foith this and each suceessim df 
nomination obtained, until the reduction is brought to iht ( 
required denomination. 



Sednce 

5. 13 mi. 36 rd. 10 ft. to ft. 

6. 10 rd. 5^ ft. to inches. 
t, 1 A. 16 Eq. yd. to aq. ft 



Chanpo 

8. 7T. Ocwt 181b. to lb. 

9. 33 lb. 10 OB. to pwt 
year to min. 



10. 1 



REDUCTIOI^. 



Reduce 

14. 6 bundles to quires. 

15. 6 G. gro to dozens. 

16. 31^ gul. to gills. 



75 Od. C cd. ft. to en. ft. 
12 hbd. 21 gal. to pt. 
34 bu. 3 pk. to quarts. 

17. How much is 5 lb. 9 oz. 14 pwL of gold dust worth, at 
1.75 a pvt. ? 

18. How many rods of fonce-will enclose a farm J of a mile 
iiaare '( 

19. If 1 barrel will hold 3 bu, 3 pb. , how many barrels will 
t i-equired to hold. 1548 bu. 1 pk. 'i 

ao. How many boxes, each containing 13 lb., can be filled 
ffi>Tn a hogshead containing 9 cwt. 60 lb. of sugar? 

21. II' 1 buy 9 bu. of chestnuts at $4J a bushel, and retail 
Bfaum at 13^ cents a pint, what is my whole gain ? 
■ 22, II' it require 4 reams 10 quires of paper to print a hook, 
Bww many sheets are required ? 

23. At 12J cents each, what will be the cost ot 3 great 
gros>' fif writing hooks ? 

- ' 24, If a clock tick seconds, how many times will it tick 
dui I ■i,i< February, 1877 ? 

V ::.". How many pint, quart, and 2-quart bottles, of each an 

eqii.i number, can be filled from a barrel of 31^ gallons ? 

J' I. What will be the cost of 1 hhd. molasses at 8.38 pergaL? 

:; ;. How many rods of fence will inclose a farm IJ mi. square? 

^fi. If 14 A, oF land ai-e sold from a field containing 50 A., 

I tuff many square rods does the remainder contain? 

1*~!. A man returning from Pike's Peak has 36 lb. 8 oz. of 
pniv gold. What is its value, at $1.04 per pwt. ? 
Wl). In the eighteenth century, how many hours? 
tZ\. How large an edition of a 12mo book can be printed 
from 2 bales 2 bundles 15 quires of paper, allowing 8 sheets to 
llip volume? 

>32. How many pages, 2 pages to each leaf, will there be in 
>B Svo book, contaiuiug 16 fully printed liheeta? 







^■^148 DENOMINATE NUMBERS. 1 


^H How many pouods 




^H 33. In 3CJ centals of grain ? 


38. 


In .76 of 75 bu. of salt? 


^H 34. In 4->4 bbl. of Hour ? 


30. 


In 135i bu. of wheat ? 


^B 35. In SO.g quintals of fish ? 


40. 


In 1 of 21648 bn.oate? 


^V 86. In 116} bbl. of stilt? 


41. 


In .7 of 40 bu. com ? 


^1 37. In 63.35 kegs of nulls ? 


42. 


In 7.5 casks of lime? 


H 198. 1. Reduce § bu. and .645 


da. each to integers of 


^H lower denominations. 




^H EOLDTIOM. 




SOLUTION. 


^H 




.645 da. 


^B 




24 


H «)20pk.(3pk.2qLlipt. 




2580 


H ' 




1290 


^V 




15.480 hr. 


^1 




60 


^1 6 ) 16 qt. 




28.800 min. 


H 




60 


^B 




48.000 sec. 


^1. 


.645 da. = 15 hr. 28 miu. 48 seo. | 


^K G ) S pt. 








Obse 


rye, tliat tlie gatviion, «■ 


piiHlWl 


11, and ride for the preceding' 


esam[( 


L-s are the B4me as in AiL 


^B fbtt. =3pk. 3qt. lipt. 


107. 




^^1 Reduce to integers of lower denominations : | 


^1 %. { of a day. 


9. 


.13j of a barrel. 


^H 3. I of a pound Troy. 


10. 


.93 of a day. 


■ 4. J^rofayard. 


11. 


.4156 of acwt. 


^1 5. i of a mouth. 


13. 


.625 of a bnahel. 


■ 6. i of an acre. 


13. 


.008 of a mile. i 


^1 7. -i of a week. 


14. 


.659 of a week. 1 


^^L & 4 of a rod. 


15. 

■ 


,9 of a pound AvmfcJ 



REDUCTlOtf. 



149 



199. To change n dcnoiuinato numlicr fVoiii lower to 
hJgUer deiiotn i nations. 

1. Change 5723 inches to rods. 

5732in.=*5|^ft.=4'r0ft. lOin.; 
4?tift. =H*yd. = 158yd, 2 ft.; 

158 yd. = -'^^ rd. = 28 rd. 4 yd. 



Esn.ABATiON. — Since 12 in. 

mute I ft. there murt be ^'g as 

mao; feet as iucliea ; ^ of 

6723 in. is 476 and 10 in. re. 

» maiuing. 

I Since 3 ft. make I ;d., there 

L ^6 ft. is 1S8 and 3 ft. remaining. 

i 



t bei 



i yd. moJce 1 rd., there must be — oi 



IS nuiuj yardfl a 



feot ; J of 



a niDny rods aa jards ; 



l«f 316 half jd. ia 38 and 4 yd. remoluiDs. 
5722 in. = 38 rd. 4 yd. 2 ft. 10 in. 
In order to divide by 5^, both dividend and divisor may lie reduced lo 
AoJtim liefnre dividing. In this caae the remainder, if any, is kalta. 
which may be reduced to integera. 
PaiNCiPLE. — A de-nominate number is changed to higher de- 
'inalionn by division. 

I S. Eedace 0048 gills to hogsheads. 
wZ. Ill 3199 pints, how many bushels ? 
i In 31556936 Beoonds, how many days ? 



IDLE. — 1. Divide the given dBnomination ly ti 
'ale which is equal to a unit of the next hig 



'i nu7nber of 
ir denomina- 



2. In like manner, divide this and eadi mtcccesive quotient. 
until the denomination required ts reached. Tlie last quotient, 
with the remainders annexed, will ie the required result. 



How many 

5. Pounds Troy are 85894 gr.; 

6. Tons are 51570 pounds? 

7. Cwt. arc 40607 ouocea ? 

8. Pounds are 3000 pwt. ? 
Bib, of wheat ? 



Iteduce 

10. 120400 pens to gro. 

11. 2734 eggs to dozens, 
13, 5030 balla to scores. 

13, 10738 sheets to reams. 

14, 6048 q_uirea to hntidlea. 







160 DENOMINATE NUMBEKS. 




Hot many 


Chaage 




15. Yards are 1342 inehyB? 


24. 123C pints to l)eck8. 




16. Miloa art! JillHJ feut 't 


25. 33597 gr. to lb. Troy, 




17. Vahdaarcaas eiglitha? 


26. 86400 min. to weeks. 




18. Arfres are 25000 eq. rd. ? 


27. 28635 sec. to liourB. 




la. Sq. rd. are 346720 Hii. m.? 


2,S. 10800 hr. to ma of 30 di 




ao. CU. yd.uro?8(Jcii.'it.? 


29. 17647 aheete to reams. 




21. Cords are 43660 ou. ft. ? 


30. 14000 lb. to bu. of com. 




22. C'd. ft. ore 165888 oa. in.:- 


31. 27072 qi. to busbels. 




23. Quin. are 3172 lb. of fish ? 


32. 70743 pt. to barrels. 




What will be the cost 






33. Of 1 T. 15 cwt. 36 lb. of sugar, at 9 ccnta a pound ? 





. Of 2 lb. 8 oz. 13 pwt. of gold dust, at |.72 a pwt.? 

35. Of 3 mi. of telegraph wiro, at 12 cents a foot 't 

36. or 1 hhd. of wine, at 40 centP a pint ? 

37. Of 2 bu. 1 pk. G qt. grass seed, at 14 cynts a quart ? 

38. Of 2760 lb. of wheat, at »1.50 a bushel ? 
30. Of 12 weeks hoard, at |2.62i a day ? 

40. Of 1 half aero of land, at 25 cents a square foot ? 

41. Of 128 pints of chestnuts, at J3.50 a bnahel ? 

42. Of 240 cord fcot of wood, at (4^ a cord ? 

43. Of 4000 lb. of hay, at t. 75 a hundredweight ? 

44. Of 360 quarts of milk, at 33 cents a gallon? 

45. Of 16 reams of paper, at 20 cents a quire? 

46. Of 5 bbl. of pork, at 9 cents a jMund? 

47. Of 8 gross of lead iiencils, at 5 cents a piece ? 

48. Of 3 pecks of clover-seed, at *.12^ a lb.? 

49. Of 1 ton of com-mcal, at tl.20 a bu. ? 
CO. Of 3 T. 1 7 cwt. 20 lb. of hay, at *32} a ton ? 

61. At 13 cents a pint, how much molasses can be bougt* 
for t8.52 ? 
52. What is the coat of a load of oatd weighing 19C0 lb., ^ 



I 



m^ REDUCTION. 151 

J .200. 1. What Jeeimal of a pound Troy are 2 oz. 14 pwt. ? 



EiPLABATiOS.— Sineo 30 pwL mRko 
1 01., there are ^ aa many ounces as 
pennyweighta \ and -^ ua many pouQils 
hs ounces (lOM). Ileiiue, 2oz. 14 pnt. 

= .9351b., or clianged too/rarttun, 
by (148, Ex. 23). is ^0 lb. 

Id order to find uAot jjarC one com- 

poond number is of anotlier, 5iifA mast 

be likA iiuir^>ert, and muHt be reduced 

to tbe lowest denominatiun In eitHcr. Tbua, 3 uz. 14 pwt. are equal to 

64 pwt and 1 lb. ia equal to 240 pwt Heoce. 3 at. 14 pwt. = ^ lb. 

= }, lb., 07, redoccd to a dteimai, by (148. Ex. ST), .333 lb. 

1. If tbe given niiDiber contain a fraction, the lUnaminator o{ tbia 
tnetiun must be regarded as tbe iewest denomination. 

3. Tbe pupil may be required to give tlie answers Qithor in the form 
oCafracUou, or of a decimai. or both. 



14 pwt. = IS oz. or .7 oz. ; 
2.7 oz. = \i lb, or .335 lb. 
.225 lb. = ,V lb. ^ 

2oz. 14 pwt. = 54 pwt 
1 lb. = 340 pwt 
i^ = is lb. = -335 lb. 



What part of 
3. 1 wk. is 3 da. 2 hr. 40 min.f 
3. a lb. Troy is 7 oz. 4 pwt. 
i- 4 bii. is 1 j pk. ? 
5. 1 bbl. is 15 gat. 3 qt. ? 
fl. 1 yd. is 1 ft. 9.6 in. P 
''■ 3 pk- is 3 pk. 4 qt. ? 
8. lda.iB7hr. 13iniii.? 
I- 21b. Avoir. ial&J oz.? 



What decimal of 

10. a cd. 13 4 cd. ft. 8 cti. ft. ? 

11. 3bu. ia3pk. 1.12qt.? 
13. 3rd.8ft ia4yd. lift.? 

13. 1 T. 5 cwt. is 35 lb. ? 

14. 6 gal. is 3 qt. 1 pt. 2gi. ? 

15. 1 wk. 3da. i3 4da. 9hr.? 

16. 5 yd. 1 ft. is 2 yd. 2 ft. ? 

17. 1 ream is 150 slieets P 



18. From a hhd. of molaasea 28 gal. 3 qt. were drawn, 
"liat part of the whole remained? 

19. What part of 1 barrel of flour ia 24^ lb. ? 

20. What part of 15 cwt. 21 lb. is 2 cwt. 11 lb. ? 

21. What part of 4 gal. 3 qt. is 3 qt. 2 gi.? 
23. Wliat part of 54 cords of wood are 4800 cu. ft, P 
33. What part of 3 bbl. of flour are 110 lb. 4 02. P 



DENOMINATE NUMBERS. 

120t. To find tlip sum of two or more ftcnom!tia» 
tauiiibcrx, ur dciiuiiiiiiiUe IVnctiuiiit- 



f 

^^P Denominate numbers are added, tuUraetcd, muitiplicd, uoA Amdti If I 
^B the eaxae guneral mollioda as are employed tor liku o[«rati<)nB In Bimpll 

Numbers. 

Tlie corresponding prorasBea nre based upon ilia tame prineij let. Tin 

onl)' modification of the rules neiHlnt Ib that which ba required byannr 
H ing scale ioetaod of tbe uniform or deeimai teiiU of 10. 
^B 'riie pTineijikt will be made BuScioDtlj plain in the solatinna fttid a 
^M iduiatlotiB lu suable the pupil readil; to couetruct a ride for uacb. 



ITTEN exEHCI BES. 



]. Whftt is the sum of 33 bu, 3 pk. 6 qt. ; 34 bu. 
i qt. ; 16 bu. 3 pk. 7 qt. ? 






I 



Explanation.— Write the nnmhors bo that bn. pk. ql. 

units of the same denomination stand In the same 3^ 3 6 

column, and begin at tlia right to odd. 24 1 4 

The sum of the quarts is IT qt, equal to S ph. .„ » « 

1 qt. Write the 1 qt, under the column of quaria, ■ 

aud add the 2 pk, to tho column of pocks, . 74 1 

Add, in like manner, the column of pecks and bushels. 

8. What 19 tho sum of -f^ wk., ^ da., and | hr. ? 

Explanation,— First find da. hr. mliu ms. 

the Talue of each denominate 
fraction in integers of lower 
denominations ( 1 OS), and 
then add the resulting: com- 
pound numbers. o IS 22 30 

3. A miller bought 4 loads of wheat; the first contained 
4fibn.3GIb.; tho second 43 bn. 50Ib. ; the third 49 bn. 23 lb.; 
and the fourth 50 bu, 5G lb. What was the amount of the 
4 loads? 



A wk. = 4 


21 


36 


00 


J da- = 


14 


84 


00 


ihr. = 




sa 


30 



ADDITION. 153 

4. A farmer received %.tb a bushel for 4 loads of com ; the 
firat ootitaiiied 48.4 bu., the second 3626 lb., the third 36J bu., 
and the fourth 41 bu. 52 lb. What did he receive for the 
whole? 

5. Bouglit 3 loads of hay at H5 a ton. The first weighed 
1.125 T., the second 1| T., and the third 2750 lb. What did 
the whole coat? 

6. A tailor used in one year, 3 gross 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 doz. 
11 ; how many did be use in the three years ? 

7. What is the sum of jj of a day added to ^ of an hour ? 

8. To Jf of a hhd. add \ of 10 gal. 

9. What is the sum of 32f cwt., SCJ lb., and 14 oz.? 

10. Add 5 Cd. 1 cd. ft., 2 Cd. 3 cd. ft. 12 en. ft., 6 cd. ft. 
15 cu. ft. 7| Cd,, Mnd 3 Cd. 2 cu. ft 

1 1. Add 7 yd. 3 ft., 5 yd. 1^ ft, 2 ft D^ in., 3 yd. 1 ft Cf in., 
2f ft., aud 4i yd. 

12. What is the sum of \\ hhd., 36 gal. 3 qt, \\ pt., J gal., 
2 qt. } pt, and 1.75 pt. ? 

203. To find the iliflFereoce Ttetween any two de- 
nominate numbers, or dcnoraiunte tractions, 

1. From 16 lb. 8 oz. 6 pwt. 10 gr., take 7 lb. 4 oz. 12 pwt. 
6gr. 

Explanation. — Write tho DambMB as lb. oz. pwt. gr. 

laadiiition. IC 8 (i 10 

Sublmci 6 gr. from 10 gr., nnd write 7 4 12 6 

the diffbrence, 4 gr., under Ihe gmmH. g s ^4 4~ 

Since 13 pwt, canntit bo Bubtraeled from 
6 pwt., take 1 oz.p eqnal to 20 pwt., from the B oz., leavinR 7 oz., and add 
HtotheBpwt.. making 28 pwt. : 13 pwt. from 36 pwt. Ibbvcb 14 pwt., 
which write under ihe pennjweighta. 

Since 1 oz, wna taken from 8 oz., subtract 4 oz. from 7 oz,, and write 
the diflference, 3 oz., under the ounces. 7 lb. from 16 lb, leavea » lb, 
wluch write nnder the pounds. Hence, etc. 



DENOMINATE NUMBERS. 



2. From Ig bii. subtraot .8 of a bualiel 



E^CPLAMATION.— Firat 


ami tha 






bn. pk. 


It- Pt 


value of each denominate fraction 


If 


bu. 


= 1 2 


4 


In integori 


f liiwur dcnoiniiiftlioDB 


.8bu. 


= 3 


1 H 


(198); tlli-n HumracL a 

gera. 








3 


3 i 




(3.) 








(*■) 




td. 


yd. ft. 


in. 


y- 


mo 


wk, da. 


hr. mil. 


Prom 25 


2 2 


(i.3 


45 


1 


3 


in 


Take la 


4 


ll.fl 


10 


9 


I 83 


6.8 


13 


3(« 1 

i = l 


6.7 
6 


34 


4 


1 a 


10 ^ 



13 4 .7 

5. From a, tub of butter containing 1 cwt. 28 lb., was taken 
66 lb. 8 oz. ; bow much remained f 

6. From a pile of wood conLainlng 42 Od. dcd.fb, UliB 
16 Od. 6 cd. ft. 13 cu. ft, uad how much remains ? 

Find the result 

7. Of 7 T. 5 cwt. 18 lb. 6 oz. — 3 T. 9 cwt 13 lb. 10 oi. 

8. Of 29 aq. yd. 6 aq. ft 84 aq. in. — IG aq. yd. 3 aq.fL M 
aq. in. ^^^1 

Find the difference between ^^^| 

9. S-fe cwt. and 48j lb. I 

10. ^ lb. and 5 lb. 4 oz. 8 pwt. 

11. .059 wk. and 2 wk. 3» da. I 



12. .9 do. and } wk. ■ 

13. .0625 bu. and J pk. 

14. 5i bbl. and 4 hhd. 



15. If from a hhd. of molasaea 14 gal. 1 qt 1 pt. be draW 
at ooe time, 10 gaL 3 qt. at another, and 29 gal. 1 pt »' 
another, how much will remain ? 

10. From a pile of wood containing 125J- Od., waa aold at 
one time 26 Cd. 7 cd. ft.; at another, 30 Od. if od.ft; ** 
another, 37^ Cd. How much remained? 



SUBTRACTION. LI'i 

303. To find tbe interval of time between two ditteH. 

WRITTEN EXERCI SCS. 

1. How many jr., mo., da., and lir., from 3 o'clock p. M. of 
May 16, 1874, to 9 o'clock A. M- of Sept. 35, 1885 ? 

ExpuASATiON. — SiacB the later ilnta jr, mo. du. hr. 

eirprvssea the greater period of time, 1885 25 

Tm[eitHBlhem»ra(«nrf,»!iii tbe earlier j^iji^ g jg jg 

date »« ibe ttMriHwoA, writing first ' '■ . . r g j^ — 

the year, oeit the numbtr of the month, 

next the number of the da,j, anil next the tiumUr of tbe hour, reckoning 

ftom 13 o'clock at uiglit. 

1. In finding the difference of time between two dates, 13 mo. ore 
nBQalt}' considered a fear, sod 30 dajH a munth. 

2. When the time ia teas than a year, to be exact the trae nitmbcr of 
dAfB in each month and parte of a month are added. 

3. The day on which a note, draft, or eonlruct is duleil, and thai on 
which they taaiiire, are not both included. Tho furvtcT ia gunerDlly 
omitted. 

Find the time 

2. From June 12, 1879, to Sept. 31, 1883. 

3. From Jan. 4, 1872, to Oct. 3, 1981. 

4. From April 10, 9 o'clock a.m., 1873, fco 2 o'clock p.m., 
July 15, 1883. 

5. How many days did a note run, that was dated May 20, 

1882, and paid Sept. 14, 1882 ? 

SoLtmON. — In May Ibero were 11 da. remaininK, 30 In Jane, 81 In 
July, 31 in Aag,, and 14 in Sept., or 117 da, in all. 

6. How long has a note to run that is dated Jan, 16, 1883, 
and made payable July 10, 1883 ? 

7. A note dated May 23, 1885, was paid Feb. 10, 1886. 
"Wliat length of time did it nin? 

8. The construction of the Brooklyn Suspension Bridge 
was commenced Jan. 3, 1870, and opened for travel May 34, 

1883. Bow long wus it in building f 



I 



I 



[56 DEXOitlNA TE NUMBERS. 

304. To tnultlplj' li denotninnte number liy au ah 
Btrtiet uuinber. i 

WRITTEN EXERCISES. 

1. Multiply 12 T. \h cwt. 27 lb. 9 02. by 8. 
RxPi,AItAT.ON. -Write the 13 T_ j5^^^_ 3^j^_ j^^ 

I mulUimer uniler tha lowoHt do- 
on, and multiply oa in 

Blinplu nQmb«ra. 102 T. 3 cwt. 30 lb. 8 01 

Thua. 8 timiia 9 oz. wo 73 oa., 
equal to 4 lb. 8 at,. Writo thn 8 m. under tlie onncefl, and rMerre Ihi 
dd to the product of pouodB. 

'S 37 lb. aro 31G lb., and 4 lb. added makQ S20 lb., equal U 8 cm, 
SO lb. Write tlie 20 lb. under thu pouuda, uid rMurve the 3 owt lo tdd 
to tba product of cvrt. 

Proceed in the same luaDner niitilall thedenomliuitloDsaremiiltiplM 
Wben tlie multiplier is large, aud a eompoiile number, nialtijil;' lie- 
oessively by its likctara (57). 
What is the result 

2. Of e hhd. 20 gal. 3 qt x6f by 8 ? by 15 ? 

3. or 3 ri 4 yd. 2 f t. 6 iu. x G ? by 18 ? 

4. Of 9 cu. yd. 15 cu. ft. 630 eu. in. x7? by 14 P 
fi. Of 5 hr. 42 min. 50 sec. x 12 P by 36 ? 
6. Of 26 cd. 3 cd. ft 13 cu. ft. x 18 ? 24 ? 
?. What is the weigbt of 1 doz. spoons, each weighing T 

13 pwt. 16 gr. P 

8. What is the Tceigbt of 48 loads of hay, each weigbiii( 
1 T. 3cwt. 501b.P 

Find the product in integers of lower denominations of 
9. .36 cwt. X 12. I 13. .875. hhd. X 9. I 15. 3.96in.x3fi. 

10. .12hr. xl8. 1.3. ^ of .225 nu. x 8, 16. .2iegr.xl6. 

11. TVlb.x24. I 14. 6^A.xG. I 17. nfmo. x21. 

18. At $1.37^ a gallon, what will be the cost of 5 ca&ks c 
wine, each containing 28 gal. 2 qt. 1 pt. P 

19. A fanner sold 4 loads of oata, averaging 41 bn. 8 pi 
each, at 8.75 a bushel. What did ho rcccivo for the wholeT 



I 

hingl* 



^ 205. To divide a denominate number iuto equal,,' 



WRITTEN EXERCISES. 

1. Divide 56 lb. 9 oz. 12 pwt. by 6. 

Expi-ANATION. — Writ* the divisor at tha lb. ok. pwt 

left of the dividend. The object id to And 1 6 ) 50 
•irfft of a compound nnmber. ^ , ,,, 

i at 56 lb. is lb. and a remaioder of 3 lb. 
Write the 9 lb. in the quotioct, and reduce tha 3 lb. to ounces, which, 
ndded to 9 on., make 33 oz. 

J of 33 oi. ia 5 oi. and a remainder of 8 oz. Write the 5 oz. in tha 
quotient, and reduce the Soz. to pwt., which, added to 12 i)«l., make 
73 pwt. i of 73 pwt. ia 13 pwt., which write in the quotient. 

When the divisor is large, and is a eompuiite number, the work may 
be ahorloiied by dividing successivel; hy ita factora. 

Find thi! resuifc of 

2. 376 gal. 3 qt 1 pt. -;- 9. 16. 193 bu. 3 pk. 1 qt 1 pt. ^ 9. 

3. 328 yd. 1 ft. 3 iu. -~ 6. 6. 45 T. 15 cvrt. 25 lb. -^ 7. 

t flhlid. 28ga!. 3qt.-=-12.l7. 196 Cd, 4cd. ft liicu. a-^36. 

8. Divide a83 bLi. 3 pk. 1 qt. 1 pt. by 9 ; by 10 ; by 12. 

9. Divide 354 yd. 4 ft. 3^ in. by 21 ; by 42. 

10. A teamster drew 19 Cd. 3 cd. ft. 11 cu. ft. of wood in 15 
Ms. now much did he average per load ? 

11. Bought 6 spoons, which weighed 11 oz. 3 pwt. What 
was the weight of each apoon ? 

12. How many iron rails, each 18 ft. long, will be required 
to lay 3 miles of railroad Iriick '? 

13. The total weight of 18 hhd. of sagar is 7 T. 15 cwt, 
BC lb. 4 oz. What is tbeir average weight? 

14. A man traveled by railroad 1000 miles in one day. 
What was the average rate per hour ? 

15. If It town 4 mi. square is divided into 63 farms of equal 
Blip, how much land will each farm coulalu ? 



v 



M£A SiTXEAfEJVTS. 
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[ 214. The unit of measure for surfaces is a square 

Ieacb Bide of which is a unit of some known length. 
Thus, the unit ot square inclies is 1 tquare ineh; of square feet, 
1 tqitarefout ; of square jards, 1 equare yard, etc, 

215. The area of u rectangle is the snrface indndcd 

within the lines which hound it, and is ejspi'essed hy the prod- 
, id of the two numbers representing the two dimensions, or 

by the nnmber of times it contains a given unit of measure. 
The diagmrn repreBents a square jard, 
B^ ride of which ia 1 ;d. or 3 a luag, 
^BEthe whole ia divided into equare feet, 
^Pq|i ft. being the unit of measure. In one 
^Wr there are S aq. ft., in 3 rowa there are 

3 times 3 aq. ft., or 9 Bq. (U Hence the ana 

nfl aq. jd. is B sq. ft. 



-" 








sq.ft. 















FOKMULAB K)E ReOTANGULAB SeJBFACEB. 

1. Length x breadth = area. 

2. A?-ea -i- length = ireadik. 

3. Area -i- breadth = length, 
he expre^ed in units of the k 



217. Artificers, in estimating materiala and labor, make 
tiso of the following wiils : 

The aquare foot for glazing-. atone-cuttioK, flagging-, and Inmber. 

TliH SQ-UEirQ yard for plasMring, paying, ceiling, and maaniiry. 

Tlie square of 100 sqaare/eet, for roofing, flooring, and bticklajing. 

Stainsles are eatimated to average 16 in. long, and 4 in. wide, and 
»K pot np 4 bandies to the 1000. 

Allowing for waste, 1000 shingles, laid 4 iu. to the weather, are esti- 
Hutted to cover a square. 

Xiftths are eatimated at 4 It. ia length, and are put up 10 bundles Ut 
the 1000. 



MBA S UKEME.V TS. 



WRITTEN EXERCISES. 



1 



r 

^M 218. 1. What ia the area of a floor 27 ft. by 18 ft. ? 

^H BOLDTiON.— 37 X 18 = 488 ; hencu, the area is 486 sq. ft. (2 1«. 1.) 

^^B 2. Wh:it is tlic width of a. hall that is 36 ft. long, and con- 

^^ft tains 252 sqnare feet ? 

^^P SoLDTiON.— 35(i-^36 = 7 ; hence, the v^idlk ia 7 ft. (mO, 3.) 

^^1 3. What is the length of a hall that is 8 ft. i in. wide, ami 

^^K contains 450 square feet' 

^^M 4. How miiny tiies 8 in. aqnaro will be reqnired to lay ft 

^H floor 48 ft. by 10 ft. P 

^^H 5. What will he the cost of fla^ng a sidewalk 313 ft. bog 

^H and CJ ft. wide, at *2.70 a square yard ? 

^^M 6, What will it cost to cement a cellar bottom 48 ft G in. 

^^P long and 37 ft. wide, at $.45 a square yai'd? 

7. How many acres in a piece of land 60 I'd. equare? 

8, What is the difference between the area of a floor 25 ft. 
square and that of two others, each 12 ft. 6 in. square ? 

t9. What will bo the cost of a piece of laud 80 rd. long and 
76 rd. wide, at Jesj un acre ? 
10. A rectangular field 120 rd. long contains 34 A. What 
is ita width? 
11. Find the coat of covering the floor of a hall 45 ft. loi^ 



Wid 6 ft. 6 in. wide with oil-cloth, at 11,35 a square yard? 



Note.— In bnjing corpeHng to carpet a room, it is necesHary to dedd 
irhether the Btri^is are to ran lengthwise or acmsa the room ; aleo, h( 
much must bu turned under or cut off, at the side or on^l ot the room, 
both, on account of the dimensinnB of the room, or to properly nuitch i 
figurea. Multiplying the number of yards in each strip by the 
of atripa will give the whole number of yards required. 

12. How many yards of carpeting 30 inches wide will e 
1 floor IC^ ft. hmg and 15 ft. witle, if tlio strips r 
:hwise, and there be no loss from matching? 



MEASUREMENTS. 101 

13. Finil the cost of coTeriog tlio floorof a hall4f5Jft. Jong 
and 14 fL 9 in. wide, with matting 1} yd. wide, at $.35 a yard. 

It irill require 4 strips of mattiDg, tucli 15] yd, long. 

14. How maay yarda of velvet carpeting, \\ yd. wide, will 
cover a parlor floor ai ft. 9 in. long and i7^ ft wide, if thg 
strips ran lengtbwiae, and the matching of the figures requires 
9 in. to be tnroed nnder at one end of the room ? 

15. How many yai-ds of Brussels carpeting. 3 yd. wide, will 
cover the same floor, and what will be its coat, at $l.(i5 a yard, 
if the strips run lengthwise, and the matcbing of the figures 
requires 6 iu, to be turned under? 

16. How many squares are there iu a partition 104 ft. 9 in, 
long, and 30 ft. 4 iu. high ? 

17. Find the cost of plastering the sides and ceiling of a 
room 40 ft. long, 36i- ft. wide, and 22J ft. high, at «.36 a sq. 
jd., allowing 1375 aq. ft. for doors, windows, and baseboard. 

18. How many planks 16 ft. long and 9 in. wide, will be 
joii-ed to floor a room 36 ft. long and ^4 ft. wide ? 

16. Find the cost of glazing 6 windows, each 8 ft, 3 in. by 
ft. 4 in., at $.75 a square foot 

20. How many sods, each 16 in. square, will be required to 
turf a yard 53 ft. 4 in. long and 38 ft. wide ? 

21. How many shingles averaging 4 in. wide, laid G in. to 
tlic weather, will cover the roof of a building 46 ft. long, each 
of the two sides being 20 ft. wide from the eaves to the ridge, 
the first course on each side being double? 

22. What will be the cost of wainscoting a room 31 ft. 8 i: 
by 14 ft. 10 in., and 10 ft. C iu. high, at $.30 a sq. yd. ? 

23. Find the cost of slating a roof 04 ft. 9 in. long and 
45 ft. wide, at $15.37} per square? 

24. What is the area of a square field, the distance around 
which is 560 rods? 

a5. Find the cost of painting a root 58 ft. long and 30 ft. 
wide, at $.75 a square. 



r 

^P K19. A solid has three dimensions, Unglh, breadth, and 

thickness or height. 



MP.ASUKI^MEXTS. 



SOLIDS. 




all equal. 



330. A rectanffu- 
lar solid ia a body 
boundcii hy six roetuugu- 
]ar /aces. 

A OUbs ia a reatangulnr body whofio Sucee 
The opiuiBiiiO sidiiS arc equal and iiurallel. 



331. The unit of measure for solids is a cube, the 
edge of which is a unit of somo known longtli. 

TbuB. the imit of cubic iDCbea Is a cube, the cdgn of ^lilcb is 1 ineK, oi 
1 evbie inch; of cubio feet, 1 mibiefoot, etc 

333. Tho volume or solid ffo«/enifA of a rectangular 
body is the space included within the surfaces which bound 
it, and is expressed by the prodnct of the nnmbers representing 
ita three dimensions, or by the number of times it contains a 
given unit of measure. 

The diagmtn repreacntB a cu- 
bic yard, each face being a sqiutni 
yard, contaiDing B «\. ft. If n 
lecUon 1 ft. thick is cut froni 
one side, it may be divided into 
3 times S cu. ft., or cu. ft.. 
1 en. ft. being tbe unit ofmtat- 
lire. And aliice tbe cubic yard 
le 3 ft. thick, it coDtalns 8 such 
eections, ur 3 times D cu. ft., 
which are 37 on. (L Hence the volume of 1 cu. yd. ia 37 

So the volume of a solid, fornied of two adjacent eecti 
bfdca. H.xZx2 = 18 cu. ft 




n.ft..a=»7 



MKASUREAfEA'TS. 



^^fctl 



Formulas for Rectangular Solids. 

1. Length x breadth x fieight = volume. 

2. Volume H- (leiujth x breadth) = height. 
8. Volnme -=- {length x height) =. breadth. 
4. Vulume -=- {breadth x height) = length. 

muat be expressed in units u( the »ama 



For measures of volume, the foUowing units are used ; 

The cnbio foot for bricklayiag-, maaoni^, and hewn limber. 

The oubia yard for Bmbankments, eicavations, and rauionry. 
A etibic yiTd of cumiDua eartb is Bometlmea called q load. 

The perch nf stone, lej ft. loufr, \\ fl. wide, and 1 ft. high, cqiani to 
34J cu. ft. It IB customary, however, to call 2S cu. ft. a iwrcli. 

Brict— Thesizeof ac(»n»ionhriekla8K4"aiB., and torordinat? 
talcolatioa it ia sufficiently accurate to reckon 37 bricks to the cubio foot, 
laid dry, or 29^ laid in mortar. 

Brickwork is generally estimated by the thousand brieks. In eatl- 
matiug mateTial, ullowance ia made fur opuiiiu^ L 

In estimating liiloT, ihe length of each wall is nn 
(und tbUB each comer is menaored twice. 

Bometimes, by special conCraeC, an nll<iwance is 
openings and coruere. 

A pile of wood 
8 feet loDg-, 4 fl. 
wide, and 4 ft. high 
is a. Cord. 

A oord foot is 
I foot in l..>Dgth of 
such a pile ; that ia, 
1 ft. lung, 4 ft. wide, 
uul 4 ft. high. 



doors, win- 
ured iiu tlio outside. 
ide for one half the 
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MEA S UREMENTS. 



XERCISES. 



S34. 1. What is the volame of a rectangular solid 22 ft 
long, 13 ft. wide, and 5 ft. thick ? 

8oi.irnON,— 33x13^5 = 1*30; hence, thii ^ume is 1430 ca. ft. I 

[saa, 1). 

2. A tank HJ ft. long and 12 ft. wide contains 15C6 cu. ft ' 
What ia its depth ? 

SOLCnOB.— 1568+14i X 13 = S ; hence, the rfepiA is S ft. (ii33, 2.) i 

3. In a solid 3 ft. 2 in. long, 2 ft 2 in. wide, and 1 ft. 8 in. J 
tliick, how many cuhie inches? 

4. A vat 12 ft. square contains 1224 cu. ft. What is lU 
depth ? 

What is the volnme of a bin, the inside dlmeosioua of 
which are 8 ft. 6 in. by 6 ft by 4 ft. 4 in.? 

6. How many cubic yards of earth must be removed in dig- 
ging a cellar 36 ft. long, 24 ft. wide, and CJ ft. deep ? 

Find the volame of reotaugular solids having the following 
cUmensions : 

7. Of a cube the edge of which is 1 yd. 1 ft. 9 in. 

8. Of a solid 6 yd. 3 ft. 7 in. by 3 ft. 4 in. by 2 ft. 11 in. 

9. Of a solid 5 ft. square and the height 6.4 ft. 

10. My sleeping room is 10 ft. long, 9 ft. wide, and 8 ft. 
high. If I breathe 10 cu. ft. of air in one minute, in how. 
long a time will I breathe as much air as the room contains? 

11. How many cords in a pile of wood 30 ft, long, 8 ft 
wide, and fi f t 6 in. high ? 

13. A pile of wood containing 6Ti cords, is 90 ft. long and 
12 ft. wide. How high is it ? 

13. What will be the cost of a pile of wood 12 ft. 6 in. long 
8 ft. wide, and 4 ft. 6 in. high, at *3.75 a cord ? 

14. What will it cost to dig a cellar 45 ft loug, 28 ft wid* 
and 8 ft. 6 in. deep, at %A% a cubic yard ? 
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"5. How much wood ia there in » pile 8 ft. loug, 6 ft. wide, 
and 5 ft. 4 in. high ? 

16. How many perchea of masonry in a wall 120 ft long, 
eft 9 in. liigli, and 18 in. thick? 

17. At *3| a cord, what ia the value of the wood that can 
be piled under a shed 50 ft. long, S5 ft. wide, and 12 ft. high? 

18. A cellar wall, 32 ft. by 24 ft., is 6 ft. liigh and 1^ ft. 
Ihjck. "What did it cost, at *il.25 a perch ? 

19. What must be the length of a load of wood that ia 3 ft. 
high and 5 ft. 4 in. wide, to contain a cord? 

20. At $.56 a cii. yd., what will it cost to remoye an em- 
bankment 240 ft long, 38 ft. wide, and 8.5 ft high ? 

31. What will it coat to build a wall 240 feet long, S feet 
high, and 3 ft. thick, at $3.25 per 1000 bricks, each brick 
being 8 in. long, 4 in. wide, and % in. thick ? 

32. How many eana, 6 in. by 4 in. by 3 in. can bo packed 
in a box 34 in. by 18 in. aquare, in the clear? 

33. Find the cost of digging and walling the cellar of a 
house, whose length ia 41 ft. 3 in., and width 33 ft ; the cel- 
lar to be 8 ft deep, and the wall I^ ft thick. The excavating 
will cost t.50 a cu. yd., and the etone and mason work 13.75 
a perch. 

34. In a school-room 33 ft. long, 18 ft. wide, and 13^ feet 
Mgh, are 60 pupils, each breathing 10 cu. ft. of air in a minute. 
In what time will they breathe as much air aa the room con taina? 

25. How many perches of stone will be required to enclose 
a iot 16 rd. long and 12 rd. wide, with a wall 6 ft. high and 
3 ft. thick, allowing one-half for the corners ? 

26. A street 650 ft. long and 72 ft. ivide, averagea 4.5 feet 
below grade. Find the cost of filling it in, at $.42 a cu. yd. ? 

27. How many cubic feet of masonry in the wall of a cellar 
371 ^ '""g' 2^ ^- "'"'1^' ^""^ ^ f*- ^^P' t''^ ^»11 \ivvag 2 ft 
tliick, allowing one half for the comers ; and what will be the 
ct^^At t3.85 a perch? 
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BOARDS AND TIMBER. |i?l 

J'-il 
333, A board foot in 1 ft. loug, 1 ft. wide, and 1 inth ■ 

thick. Hence, 12 boiird feet make 1 cubic foot 
Board feet are changed to cu. ft. by dividing by 12, and I '^ 

cubic feet are changed to board feet by multiplying by 12. 

1. In board meamire, all boards are aeaumed to bo 1 in. tliick ; if le* 
thwi 1 in., tho difference is dieregarded ; if more than I in,, the quMitiV A 
IfliacreaBed one fourth for every additional J \a. in tiiickneBS, Thw, 

^1300 3(j. ft.. 1 In. thick at Ipeb = 1200 ft. board measure. 
laOOsq. ft.,liin. thick = 1500 ft. " 

laOO sq. ft.. 3 in. thick = 3400 (l. " " 

a. Lvmber and mvxd timber, auch hb plank, Bcanlllng, joists, etc.. 
usunlly estiiuated In board nica.iuio. 

8. Hewn and ruuiid timber are commonly estimated in etd/k mnstu 

WRITTEN EXERCISES. I'" 

226. To And the contents of a piece of lumber. \ 

1. Find the contents of a board 15 ft long and 8 in, wide- \ 
eOLCTiON.— lSy8+13 = 10 board foet. \ 

2. What are the contents in board measure of a Joist 16 ^ 
long, 10 in. wide, and 3 in. thick ? 

SOLimOH.— 8xl0xi6-*-l3 = 40 board feet. Hence, 

RuLE.—Miafiply fhe length in feet hy the width and thicl^' 
ness in inches, and divide ike proditct by IS for board feet, (T ' 
hy llfJtfoT cubic feet. 

1. If one of the dlmeoBions is i/icAtw, and the other two are fett. Ih ^ 
product will he boiirdfed. 

3. If a bittird tapprs regularly, multiply the length bj Iho luMlt mdtfm-^ 
found bj taking half the suiu of the two ends. 
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ind the contents of lumber, measuring ; 

3. 16 ft. by 10 in. 16. 18 ft. by 15 in. I 9. 13 ft. X lOin. x2|iD. 

4. 17 ft. by 11 in. 7. 2G ft. by UJ in. 10. 18 ft. X 2 ft. x 8 in. 

5. 32 ft by 30 in. j 3. 20 ft. by IJ ft. | U. 10 ft. x 1 ft. x H in. 
13. Find tho contents of u board 18 ft. long, 1 ft. 8 in. 

wide at one end, and 14 in. at the othor. 

SOLurroK.— 3(1 in. + 14 in. ^3 = 17 in.; 18x17+12 = 35* board ft. 

13. Find the cost of 5 boards 12 fL long, 17 in. wide at one 
end and 11 in. at the other, at C cents a square foot. 

14. Find the cost of 10 planka, each 15 ft. long, 16 in. 
wide, and .3J in. thick, at |9.25 per hundred feet. 

15. Find the cost of 3 pieces of timber, each 86 ft. long and 
(i in. by 9 in., at $1.75 per hundred board feet. 

16. Find the coat of 8 pieces of scantling, 3 in. by 4 in. and 
14 ft. Jong, at 19.50 per thousand board feet. 

17. What amount of inch lumber will make a box 4 ft by 
3 f t C in. by 2 ft. G in. on the outside. 

Find the cost of the following : 

18. Of 3G boards, 12 ft. long, 11 in. wide, @ %%\ per C. 

19. Of IG planks, 14^ ft. long, 10 in. wide, and 3 in. thick, 
© J16i-perM. 

20. How many board feet in a stick of timber 36 ft. long, 
10 in. thick, 12 in. wide at one end and 9 in. wide at the 
other end ? IIow many cubic feet ? 

21. How much flooring IJ in. thick will be required to lay 
the floors of a two-atory house, 48 ft. by 38 ft., no allowance 
being made for waste ; and what will be its cost, at |35 per M. ? 

23. A field 64 rd. by ^"3 rd. is enclosed by a board fence ; 
the posts are eefc 8 ft. apart, the boards are 16 ft, long, and the 
fence ia 4 boards high. The bottom board is 12 in., the top 
board 6 in., and the others each 9 in. wide. The posts cost 
♦25 per 0., and the boards iil4.80 per M, Find the uumbei 
of $))9^ the amount of lumber, and the cost of both. 
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RECTANGULAR BINS, CISTERNS, Etcj 

337. Cubic menttures lire nsed to afleertain the caput | 
t ity of rectauguliu- eiBtcrna, bias, etc., but the results are gen- 
I flrally cxpreased in units of liquid und dry measurea. 

S38. CouPiRATivE Table op Measdres op Oapacitt. 

Cubic Inches Cobtc ijicbo Cable Inoboi Cnbto Igcbei ' 



Uquid tneuimi. 231 57] 28} 

Dry nieuBure (1 pk.), SOSJ BTJ SBJ 

^ A cu6ie/«j( of pure wutcr woighs 1000 ni. , BqualsBaj lb, Avoii 
"" ThB aandard btialul of the Unin«l Butes oonlBinB 3150,43 cu. h 

Tho itrkktii or cc£/i busliol is tho auit ot measura for grain, aceds, ind | 
small frnltfl. 

Tlio heaped linshet Is the unit of mentmre for coal, Ume, aim In 
ear, Urgn fruite, root crops, etc., sad coDtains 2747.7 en. in, Uemx, 

A cubic foot may be cemidered .8 of a huihel stsickbs 
measure, or .63 of a bushel heaped measure.^ 

WRITTEN EXERCISES. 

229. To find the nxnct capacity of a veBsel or 
In ifallons. 

1, TIow many gallons of water will a cistern hold, that ia 
4 ft. square und fi ft. 9 in, deep P 

B0LFri0N,-(4 « 4 - 01 y 1738)+381 = 807^ gal, 

g. How many cnblc feet in a space that holds 48 hhd. t 

8oLirrT0N.-(48 -^ 03 x 881^-1788 = 4041 en ft. 

Hdxe,— /5(W(fo fhe cnnlfmfs in ettbic inches hy 2S1 for 
ZIQUW gallons, or b;/ 3SS.S for DRV gallons. 

Oonversely, fo reduce gallons to cubic inches : 
Multiply the given mtmber of liquid gallons by SSI; then 
reduce to kighar denominations, if required. 



^^. How many galloiia will a tank 6 ft. long, 3 ft. 4 in. wide, 
^b Z ft. 6 in. deep contain ? 

^^L How many barrels of water will a vat hold that contains 
^^09 cnbic inches? 

fi. How many hogsheads will a cistern 11 ft. long, 6 ft. wide, 
and 7 ft. deep contain ? 

6. Find the weight of water in a bath-tab 6 ft. long, 3 ft 
Bide, and 1 fL 9 in, deep. 

How many gallons will u space contain that is 22.5 ft, 
long, 3.25 ft. wide, and 6.4 ft. deep ? 

A cellar 36 ft long and 34 ft. wide, contains 3 ft. of 
Crater. What will it oost to pnmp it oat, at 5 cents a 
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j 9. A tank in the attic of a honso is 4 ft. long, 3 ft wide, 
I and 1 ft 8 in. deep. How many gallons of water will it hold, 

and what will be its weight P 

10. How many cubic feet in a space that holds 52 barrels? 
I 11. How many more cubic inches in 89.5 gal., dry measure, 

tlian in the same number of gallons liquid measure ? 

230. To find the exact capacity of a bin, or any 
reutangiilar space, in bushels. 

1. A bin is 6 ft long, 5 ft wide, and 4 ft deep. How many 
tirickeii, or how many heaped bushels will it hold ? 



SOLDTIOIJ.- 



t (a ft It 5 X 4 X 1728)s- 3150.4a = 80.433, itncken bushple. 
■ ) (6 ft. » 5 X 4 X 1728}-!-2747.7 = 75.40, heaped buahds. 



2. What is the volume of a rectangular bin that will hold 

128 hn., stricken measure ; also of one that will hold 138 bu. 

heaped measure ? 

ft. iT^ j 1st, ttrieken meas., 128 x 9150.42+1738 = 150,38 ca. ft. 

»oi.cnoN. J ^^ j^^^^ ., ^^ _ g^^^^ ^^^^ ^ ^ g^ ^^ ^ 

Rcxa — Divide the contents in cubic inches iy S150.p!for 
BTRiCKEN, or by 27.^7.7 for beaped bushels. Conversely, 
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Tu lind Lho cubic contents in a given namber of bnsbelii 

Multiply the number of bttsktUhy SISO.^S, if sTBicsEit,\ 

by 2747.7, if HEAPED ; the product will be the number ofai.\ 

which may be reditceil to higher denominations, if require 

For all practical purposes, the following is snSiciGntljr eu 

1. Multiply the contents in cubic feet by .S for STRlCXSi 
or bif .63 for heaped bushefx, and the product toiR be then 
quired number of bushels. ConverBCly, 

", Divide the number of btrickex baaheU by ,8, or U 
numbfr of heaped bushels by .GS, and the quotient witt ff 
resent the capacity in cubic feet. 

The (ollowmg cxuoplc^s are oil Eolved bj thcM last rule*. 

3. A bin 10 ft. long, G ft. wide, and 4 ft deep, will tioM 

how manj bnshels of oata ? Of potatoes ? 

i!0K6x4x.8 = 193 bu. of onto. 
BOLUTION. I ,0 . 8 ^ 4 , 88 ^ 1513 ,,„ of po,„,o^. 

4. What ia the Tolnme in cubic feet of a bin that will hold 
820 bushels of grain ? Of com in the ear? 

1 a30+,8 =400pu. ft. 
S'"''^"''- I 320..«3 = 507.03 c«.n, 

5. Wbut muRt be the depth of a bin to contain 240 bn.of 
groin, its length being 10 ft. and its width 6 ft. ? 

BotUTlOM.— 240+.B = 300: 300cu. ft. ->- lO x = 6 ft., the deptL 

6. IIow many bushels of grain will a bin 10 ft. square an^ 
<t ft. high contain? 

7. A rectangular box will bold 256 bn. of wheat. What u 
its volume in cubic feet? 

8. How many bushels of wheat can be put in a bin 8 fl 
long, 6 ft. C HI. wide, and 3 ft. 4 in. deep? 

9. What must be the length of a bin that is 6 fL wide an( 
4( ft. deep, to contain 324 bushels of oats? 
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; How many bushels will a bin hold, that ig 16 ft. long, 
i. 6 in. widi), and 3 ft. 4 iu. deep ? 

11. A bin that holds 100.8 bu.of corn is 7 ft. long and 6 ft. 
!p. How wide is it ? 

12. How many bnshels of grain will fill a bin that is 8.5 ft 
ig, 4.35 ft wide, and 3J ft deep? 

13. How many bushels of apples will a wagon-box hold, 
it is 13 ft. long, 3 ft. wide, and 3 ft. 6 in, deep? How 
iny bushels of barley ? 

t4. A bin 30 ft. long, 13 ft. wide, and 5 ft. deep, ia full of 
leat. What is its value at %% a bushel ? 

15. A bin r ft. long, G ft. wide, and 6 ft. deep, is \ full of 
a. What is its value at 81.37J a bushel ? 

16. A farmer's entire crop of barley just filled a bin 10 ft 
Ig. 6 ft. wide, and 5 ft. deep. What was its value, at $1,78 
r cental ? 

17. A crib, the inside dimensions of which are 15 ft. long, 
f!. 4 in. wide, and 8 ft high, is full of corn in the ear. If 
bn. of eare make 1 bu. of shelled eoro, what is the value of 
e whole, when shelled, at %. 93 a bnshol ? 

18. If one bushel or 60 lb. of wheat make 48 lb. of flour, 
Iff many barrels of flour can be made from the contents of a 
Q 10 ft. long. 5 ft. wide, and 4 ft. deep, filled with wheat ? 

19. How many tons of ice can be packed in a building 40 ft. 
ig, 30 ft, wide, and 20 ft. high, a cubic foot of ice weighing 
i pounds ? 

20. A vat that will hold 5000 gallons of water wdl hold how 
any bushels of corn ? 

31, Required the nnmber of bushels of shelled corn in a 
ib 16 ft. long, 6 ft 9 in. wide, and 7 ft high, fall of ears, if 
bn. of ears make 1 bu. of shelled corn ? 

32, If a man buy G bn. of oheetnuta at $4 a bushel, dry 
eaaure, and sell the same at 20 cents a qnart, liquid measure, 
>w much does he gain ? 



I 
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The only accitrale method ot measuring coal, hay, cornu 
the crib, and like products ia by weight ; but foi- the orJinw 
purposes of Bsiimatton, the followiug units of measure »» W 
may be used: 

1. Goal.— Ordinary anthracite tmal meaHurea (Vom 30 to 40 en. fL I 
the ton : bltuinlmiUB coal, from 36 to 4.'> cu. H. to the ton. 

S. Lebigli, white ash, egg sizo. nieaaureB nbout 84} CO. ft. to the tt 
(2000 lb.): Schuylkill, wMte nab, 35 cu. (t., nod ot grsy or red ull 
86 ou. ft. to thn ion. 

3. Coal ia boiiglit aud Bold lo large qnantitiea by tho ton; iniswl 
quantities by the bui/iel. the conventional rate being 28 heaped biuheH 
to a ton, or about 44..'!> cu. ft. 

Hay.— When loose, or in loads, or upon BcaftiitdB. 500 cu. ft. is nfr 
mated to the ton of 3000 lb. ; in buys, or mona, 400 cu. ft. , and in larm 
wel|.eett]ed stacks, or in bales [lacked fnr shipping. 10 cu. yd. 

For doter-hay, deduct about one-fifth from the weight. 

23. How many tons of red ash coal, egg size, will a Wl 
17 ft. long, (j ft. wide, and 3 ft. deep, contain ? 

. A bin 6 ft. long, 4 ft. deep, and 6 ft. 9 in. wide, is hi! 
of Lehigh white aah coal. Find its vulue at 16,75 a ton? 

J5, A large crib 10 yd. long, 6 yd. wide, and 6 yd. deep, if 
filled with SclmylkiU red os\\ coal. Find the number of tow 
mtains, and its value at $5J a ton ? 

26. A bin 7 ft. long, 5 ft. wide, and 5 ft. deep, is half full 
of Schuylkill white ash coal. Find its value at $5.90 a ton. 

How many tons 

27. Of old hay, in a mow 86 ft. x S4 ft. x 16 ft. P 

, 28. or hay in a load, 16 ft, long, 8 ft. wide, and 7 ft. higb I 

29. Of hay in a well-settled stack, 15 ft. square anil 16 ft, 
high ; and what is its valuo at $14^ a ton? 

30. What is the value of a well-settled mow of elover-hajj 
meafliiring CO ft. x30 ft. xl8 ft., at $12.75 a ton? 
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IN DUCTI VE EX ERCISE8. 

i831. 1. WhatisTfffOftlOOF ^^5? T%P -ftV? 
8. What is -i^iT of $600 ? -Hb? iVs? tVV? 

3. Bow m&aj hundredths of Hare Ha ct&.? 40 eta.? 63 ct&f 

4. HowmanyAMwrfrerfiAsof anythingisj of it? J? ^? ^? 

5. What part of $100 is 17? $25? $33? «75 ? 

6. If I pay $100 for a. clock, and sell it for *109, how many 
dollars do I gain ? How many hundredths of the cosl f 

7. If I sell the cloclt for $93, bow many dollars do I lose ? 
How miiny hundredths of the cosl f 

The namber of hvndredtAi gained or lost is called the rate. 

232. I*er cent, means Jy the hundred. 

TiiuB, 5 per cent. meauB 6 of every lOO ; 10 per cent, of anj nnmber o( 
tnilea mtans 10 niL of every 100 mi., or 1 mi. for every 10 mi. 



333. The sign % ia used for the words ^er c^nU 

Thus, 6% meaiifleperefni.; 4Jft mfans 4J pey rent. 
fi -pev etnt., 5^, ^Jn are uquivalent expresaionB. 
Pir tent, may be eipresasd in the form of a a 



1. How many hundredths of a nnmber is 4 per cent, of it 
6 per cent.? 7^? 9^? 15%? 34^? 

2. What yer oetil. of a numher is yj-p of it? yj^r of it? 

iHhr;^ iW? 1^? iWr? iVo? 

3. How many hundredths of a namher is ^% of it ? 5^% ? 

4. What ^ of a number is i of it? ^ofit? i? i? A? 
I? V V V iV? A? H? 



* 
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DRILL TABLE No. 3. 
500 5000 50 5 
700 7000 70 7 
GOO 6000 GO 6 
400 4000 40 4 
900 9000 90 9 

]jet the pupil recite, thus, by lino : \% of anything i 
hundredth of that thing, and 1 one-hundreillh of 500 is 
0/5000 is 50; j^ vf 50 is. 5; of 5 ia ,05 ; o/ 4350*8 

Then 10^ qf anything is -^ of that thing, and ^ oj 
50-, ^of 5000 is 600 ; of 50 is 5, e/c. 

Eead the above, by line and by column, as miles, roc 
etc. Thus, 10^ of 500 mi. ia 50 mi. ; of 5000 mi. ia B 
etc. See 403, 403, and 404. 

DEFINITIONS. 

234. In the applications of percentage, at least tl: 
raents or parts are involved, viz,; the bat^e or multi] 
the rale or multiplier, and the percentage or product. 

Auy two of these being given, the third is readily fo 

335. The base ia the number on which the percei 

computed. 

236. The rate is a decimal which denotes hoii 
hundredths of the base are to be taken. 

237. Percentage baa two significations : 

1st. It is the process of computing by hundredths. 
2d, It is such a part of the base, as is indicated by t 

ThuB, in the BtAtement, 5 % of $40 ia ^, tbe rate ia .06, tlie i 
■nd tlie peretntage f 2, 
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238. The amount ia the haae, plus the porcentage. 
i S39. The difference ia the base, minus the percentage. 
I ThuB, if the baso is $80, and the percentage ia $5, the amoant is 

340. Principles, —I. T/ie iiA.SE is either an abstract, or 
1 ilenominate number. 
II, The RATS is always abstract. 

in. 77ie PERCENTAGE, AMOUNT, and DIFFERE.VCE art 

always like the base. 

241. The base and rate given to find tlie per- 
centage. 

ORAL EXERCISES. 

1. Whati8lO;Sof 80? 

Ahalibib.— 10^ of 80ia^, or j",, of 80, which is 8. 



What is 

12J^ of 73 gal.? 

40^ of 60 sheep? 

B% of 50 bu. ? 

50jJ of «240 ? 

*60 increased by 5% of itself ? 



Wliat is 

2. 6^ of 180? 

3. 7% of 300 lb. ? 

4. 6^ of 150 men? 

5. 85^ of lao mi.? 
j.0. What ia the amount o 

By 10^ ? By 20% ■■ 1^% ? %5% ? 

11. What is the difference of 360 feet diminished by i% ol 
itself? BySJ^? By 13^^ ? l&\%? 20%? S3i%Y 50^? 

13. What is the amount of 1300 increased by b% of itself ? 

13. A farmer having 120 bu. of wheat, sold 25^ of it. How 
many bushels did he sell? What % did he keep ? 

14, Bought 25 bbl. of apples, and upon opening them 
found 4^ of them irortbless. How many were good ? 

Peinoiple. — Pereeniage is altuays a product, of which the 
base and the rate are factors. 
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%\%m + »157.50 = $1417.50, Jiai 
tliJCO — J157.50 = 81102.50, Dig. 



r WRITTEN EXERCISES 

843. 1. What ib \%% of 41260 ? The am't and differencef 
$1260 Bug. 
.125 Rate. 
1157.50 PerceoUgs. 
EiPi.ANiTlOs.— Since 12J % of any number is ~^, equal to j^, or .1 
of that number, 13^^ of JIM) is $1260 x. 123 — $167.50; or, Uisl< 
$1360 = $15750. 

1. Base X rate ^percentage. 

2. Base + percentage = amount. 

3. £(we — percentage = difference. 

Formuloi will cake the place of mien, whenever practicable, and tbs 
pupil may be roquirei to construct a rule in ordinary language I 
each formula. Thus, for the preceding • 

1. The base muUipUed by tlie rale equals the percentage. 

2. Tfte percentage added to the base eqnaU the amount. 

3. Tlie percentage subtracted from the base egvals the differ- 



Whatia 

2. 35^ of 6951b.? 

3. 1b% of $8428 ? 

4. 4^^ of 318.8 rd.? 

5. 105^ of $5728? 

6. $3140.75 + \^% ? 

7. 2} mi. + t\i%? 

8. 400 ft. — 3i^? 



Find 

9. 33i:S of 8736 btL 

10. ^% of $35000. 

11. 120^ of $171.34 ? 
13. 84;^ of 354 bti. 

13. 36^ of j of a ton. 

14. J^ of 16400 men. 

15. 3t^of3640!b. 



16. The bread made from a barroi of flour weighs 35% more 
than the flour. What 13 the weight of t!ie bread ? 

17. A man having a yearly income of $4550 spends 30^ of 
■ it the first year, 25;^ of it the second year, and 37^ of it Uu 
P third yeai'. How much does he save in 3 years F 
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18. Bought a bill of goods amounting to JS75.50, from 
which was deducted h%. What was the percentage allowed, 

and the amount paid ? 

, Having $10720, I invested 25^ of it in land, and \%^% 
\t the remainder in fencing it. What remained ? 

20. Two men engaged in trade, each witli $3540. One of 
them gained 33^^ of his capital, and the other gained 60$. 
How much more did the one gain than the other? 

L 24:3. The base and perceutage given, to flod the 
^5ate. 

F 1 



ORAL EXERCISES. 

1. What per cent, of 84 is 7 ? 

ASALYSis.— Sinea 7 ia ^i, of 84. it 1b ^ of lOOjt, or 81% of 84. 



What per cent 
3. OfSllb. are 7 1b.? 

3. Of 35 bbl. are 15 bbl. ? 

4. Of *40 arc *30 ? 

5. Of 12J i-d. ai-e 2i rd. ? 

6. Of 1 A. are 40 sq. rd. ? 

7. Of 1 da. are 8 hr. ? 



What per cent. 

8. Are $61 of J12J? 

9. Are 33 bu.of 60ba.? 

10. Are 31- qt. of 13 qt.? 

11. Are si cents of $1 ? 

12. la H of J35 ? 

13. IsJof3J? 



14. -^ of 40 is what per cent, of 40 ? 

15. J of afarm is what per cent, of it? 
10. I of a cargo is what per cent of it ? 

17. ^i times a number is what percent, of it ? 

IS. If a miller take 4 qt. of erery bushel he grinds, what 
per cent of it does he take ? 

19. If t5 is paid for the use of S30 one year, what is the 
rate per cent ? 

pEiNCiPLB. — Tlie rate is the quotient of the percentage 
difided hy the iase. 



119 PERCENTAGE. 

WRITTEN EXERCII 

344. 1. What per cent of 320 ia 80 

Explanation. — Since the percentagB la 

the product of the base and rate, the rate ia 
llie qiiolient found by dividing the percent* 
age by the base; and 80-1-830 = .35, the ro- 
quired rate. Or, siuco 80, the percentage, ia 
nt«i:j j of 100%, which la 25;%. 

FOEMULA : Percentage -^ base = rale. 



320 ) 80.00 



What per cent. 

2. 01 450 is 90? 180? 

3. Of 56 gal. are 7 gal. ? 

4. Of$480are»2C.40? 160? 

5. Of 19:i A. are 120 A. ? 

6. Of 15 mi. are 10.99 mi. ? 

7. Of 46 gal. are 5 gal. 3 qt. ? 

8. Of 6 bu. 1 pk. are 4 bu. 

% pk. qt 



What per cent. 

9. Are 45 cents of |9? 

10. Are 40 lb. of 2501b( 

11. Are 448 da. of 5600 ila. 
13. AreSlb. lOoz. of 1511 

13. Are 77^ bu. of 500 bo. 

14. Are 5 dimos of tlOO? 

15. Ib 4.5 of 75? 13.5 of 3S 

16. Ia .45 of .60? 3jof IE 



17. A regiment went into battle with 600 men, and oa 
out with 320. What % were lost ? 

18. Of 4000 A. of land, I sell 140 A. Wliat ^ do I letai 

19. A grocer sold from a hogshead containing 600 lb 
engar, \ of it at one time, and \ of the remainder at anot 
time. What per cent, of the whole remained ? 

30. A merchant owes H5120, and liia assets are %%i 
What per cent of his debts can he pay ? 

21. If $53.50 is paid for the use of $760, 1 yr., wbat is 
rate % ? If *5G.70 is paid for the use of n 260 ? 

38. A man shipped 2600 bushels of grain from Ohica 
and 455 bushola were thrown overboard during a gale ; w 
was the rate per cent, of hia loss ? 



PERCENTAGE. 



94:5. The rate lULd perceiituge given, to fiiiil the 

ORAL EXERCISES. 

[- 1. 84 is 1% of what nomljer ? 

kBAt.YSia. — Since 1% or jJu of Bome number is 84, 1^ oryjjoflhe 
; Bud 100^ is 100 times IS, or 1200. 

X what number 
, Ial5 25^? 48 %%'i I 5. 18*84 13^? 21^P 
La Is 84 75^? 1.3 6^? G. Ib 15 bu. 30^ ? 50^? 

. Is 30 lb. 20;S ? 25^? I 7. l3l6doz. 12J;^? %\%1 
. l^% of 96 ia %^% of what imaiber ? 
^b% of 800 bn. is %^% of how many buahels ? 
10. Sold 105 bbi. of potatoes, which was ^h% of all I raised. 

Smany did I raise? 
A fttrmer sold 7.5 A. of laud, which was 15% of all he 
a. How many acres did he own? 
INCIPLE. — Thu lose is iltc qvotwnt of the percentago 
eil by the rate. 

W RITTE M EX ERCISE8. 

346. 144 is 75^ of whut numlicr? 
EsPLANATlOU, — Since the pcrcentBge, 144, 



is the product of the base by thp n 
ia the qnotient of the percentage divided by 
Ihe rate, or 144-f-.7g = 192, tlio required base.. 
Formula. : Percentage -^ rate = base. 

2. 6.-5 gal. are 5^ of what? 

3. #18.75 are ejS! of what? 

4. 420 bhl are 12-J^ of what? 

5. 1300 are 48% of what ? 
10. S% of $125.50 is 8% of what snm ? 

, jU. OSi^ qI 400 ft. is 2^% of how many feet ? 



Rate. Percanuge. 

.75 ) 144.00 



C. 18 yd. are 35% of what? 

r. t9?5 are 1.5^; ofwhitt? 

8, 78.5 18 25Jg ofwhitt? 

9. 19.8lb. are7t^of what? 



18(J PERCF.N7AGE. 

13. A man spends $835.00, which is 33Jj; of his 
How much ia hia salary ? 

13. A man drew out ^% of hia bank deposit to pay 
of $243.72. How much had he in bank •' 

14. If a man, owning 40 per cent of an iron foundr 
SQ per cent, of liis share for $1246.50, what is the valna' 
wliote foundjy ? 

15. A farmer sold 31S0 basheta of grain und had 30^ 
tntiro crop h-ft. Wliat was his entire crop ? 

10. If tt man owning ^h% of a stoamhoat sells Ifif^ 
share for $58GO, what ia tlie value of tlie whole boat? 

247. The Ritioiint, or dill'crcncc, and mte glv« 
find the base. 

ORAL EXERCISES. 

I, What number increased by 25% of itself amonnts I 
Amaltbis. — Since 00 is 25;;^ mora llian lliD number, 6C 

III, eqn&l to | of thii number, and the number k 4 times \ 
or 48. 

3. What numl)er diminished by 30;^ of itself is 30 ? 

AKAI.VBIB.— Milieu SO Is 20^, less tlinn the number, aO la 80$, 

equal to } of the number, and the number Is S tinu« \ of 30, or M 

3. What number increased by lO;^ of itaelf is HIjH 

4. What sum increased by 12^^ of itaelf is tl&9l^| 

5. $45 ia 25^ morc than what sum ? ^H 

6. A tailor sold a coat for $20, which was 30^ more fl 
cost him. What did it cost him ? 

7. What number diminished by 5^ of itaelf is 57 ? 

8. What sum diminished by m% of itself ia $12.60 P 

9. 60 cwt. are 40^:^ less than what noniber? 

10. 35 yd. are VI^/'d less than what number ? 

II. A boy spent 25^ of hia money, and hod 75 cents 
How much had ho at first '< 



PERCENTAGE. 181 

ITTEN ExeflCrSES, 

1. What number increased by Zl% of itsolf amounts 



iHATiaK. — Sinte 3035 ia th 
leed b; Zlfc of iteelt', 3055 i: 



137%, 



1.37 ) aoss. oo 



1500 . 



niber. Hence, 
Qie raquired number. 

Ihat number increased by \%% of iteelf etjaals 2960 
liat sum increased by \q% of itself is f 6900 ? 
"lat number diminished by \-l% of itself is 2640 ? 

B llie number ia di. 
( bx 12» o, i»K, 26« .. 88^, o, -»-■ ^^ ™» 

mber. Heaee, 2340 ^- .88 = -? . . 

D, the required numher. 3000 

0. What number diminished by 30;^ of itself is 350? 
8. What number diminished by 4-J% of itself is 1640 ? 

iOEMULia . J 2_ J^ig^,,^^^ ^ (1 _ ^„;,) [ 

What nnmber 



= 'base. 



345? 



r. By \h% of jtfieif i 
a By .36^ is 238 A.? 
9. Byl00;^i8 84.6cwt.? 

10. By ^% ia 1272 bu.? 

11. By %%% is $549 ? 



What number diminished 
13. By 65^ of itself ia *2590(3 

13. By 50;g is 2&5 ft. ? 

14. By 16}% is 1035 mi.? 

15. By 4^i8*465.60? 

16. By 37i% is $203,375? 



17. Sold a horse for $340, which waa 15^ less than his 
lue. What wns bis value ? 

18. A man liaviug increased hig bank deposit 40^, it 
lounted to $840. How much had he at first? 

W. My income this year id $2232, which is 7% less than it 

a last year. How much was it last year ? 

Hi. A man sold 160 A. from his farm, which was 13J% less 

ia the number of acres he retained. How many acres in 

liana? 



r 

^^ eoui 



PESCEJTTjtGS. 

349. The applications of percentage are heofold. 

let. Those in which time is no( an element; as, Profit ani 
Loss, Gonimission aiid Brokerage, loBiirance, Taxes, and Dntie^ 

2d. Those in which time is an element ; as Interest, Di* 
count, Stocks, Equation of Payments, and Exchange. 

Since the prindpUt, and some one of the four formvlni of 
already considered will apply to Home extent \a all these topica, the paj 
should carefall; observe what dementi or parts are given in the eial 
pie, and what required, and then apply the cnrrespunding rule or formulu 



TRADE DISCOUNT. 

S50. Tfade discount is a percentage deducted froB 
the face of bills, the list price of goods, or from the amoim 
of debt, without regard to Htne, and is expressed by the ten 
"per cent, off." 

Thus, 30 g off, or 20 off, mean b a deduction of 30 ^ from the nran!) 
or Baking prica 30 and 5% off meana a discount, firet of 30 S6, and Hi 
6%, from ttie rcniBinder. 2 lent and 5% oS means ((A> successive dia 
counts of 10 f'f, and 5^ from the remainder, etc 

351. The net price is the price received for goods, etc. 

The invoice price, or the debt, corresponds to the base in percent 
age ; the per cent, off Ui the rule ; and the BUm of ihu diaoountl 
to the percentage, 

WfllTTEN EXERCISES. 

253. 1. AYhat is the net cost of a hill of goods amoantiiig 
to 8975, bought on 4 mo., at 10% discount, and 5% off id 
cash? 

This means that the gnnda bought are at the TPgiilar rntea, on tl 
usual time, at 10% off, but for eiuA a further discount of 5$ la made. 

Find the discount and net cost of the following bills of goodsi 
2. Bought for $750, on 3 mo., at 20% discount, and 4^ 
for cash. 




I 

■ 6. 



PROFIT AND LOSS. 1S3 

Bonglit for *158i.50, on 60 da., at \%\% discount, and 
■ofl for cash ? 
Bought for $365.75, oq 4 mo., at 20, 10, and h% oflf for 



Bought for 4260, on 90 da., at 2 tens and Z% off for caali. 

6. What is the difference on a bill of tfi50, between a dia- 
:0(mnt of 30^, and a discount of 25 and h% off? 

1, School slates, marked to sell at 413. 75 a case, were sold 
at 50, 10, and h% off. What was the net price? 

8. What is the difference between 15, 2 tens, and h% aS, 
andlOj^offV 

PROFIT AND LOSS. 

J 353. Pi'ofit and, loss are commercial terms used to 
express gain or loss in business transactions. 

ef !354> The terms corresponding to those of percentage are 
as follows : 

1. Tbe ooat, of capital inveated. i& thi: ha»e. 

(2, TliB rate of profit or Iobs is tiie riUe. 
8. Tlie profit or losa is the perajdage. 
4. Tlie selling price is tbe amount or differenct. 
ORAL EXERCISES. 
255. To find tbe profit or loss, and tlie selling price. 

1. A watch that cost $80 sold for 20% more than coat. 
I What was the gain, and the selling price ? 

I Analysis. —Since the ffdin was 20^, it whs ^, or | of ^80, equal to 

tie, an<lthaBeainpprfewa3$80 + *16 = $9«. (241.) 
Find the profit or h/t^, and selling price of 

2. Cloth bought at *4 a yard, and sold at 25^ advance ; 10^. 

3. A cow bonght for 148, and sold at a losa of \2\% ; 15%. 

4. A carriage that cost *130, and sold at 10^ loss; 16|^ 



PRRCBNTAQE. 

5. Oluvt^s Iiouglit lit (12 a dtiz., auJ sold at a galQ of 50]f 
Mur. 

6. Bought a carriage for iI60, and, after paying lOJ 
Mpuira, suld it at IS}^ profit. What waa the gain, aiitl Cl 

lliDg price P 

7. If butter bought at 36 eents a pound ia sold at a lo» 
Ejldf ;^, what is the selling price ? 

8. What must bo t!ie selling price of coffee that cost 35o 
R punnd, in order to gain 20^ P 

B. At what prico must an article that cost %h be edit' 
1 \m% ? 120?; ? 160% ? 300^ ? 

WRITTEN EXEffCISES. 

256. 1. A house and lot bougiit for (4750 was Bold al 

Pa profit of Z1\%. What waa the gain, and tho selling prii 
SoLiiTioM.— *47B0 >: .87G = $178135. ffa»»,- (4750 + (178 
(SasM5, the w^tnjT pn'w. (212, S.) 



1. Cost X rate = profit or loss. 

price. 



l''0RMDLAa:-j 3. Cost + profit] _ 
\ 3. Cost — loss ) ~ 



^ sell 



Find the/jro/I/ or loss, and the selling price, 

3. Of goods that coat (3} a yard, and gold at S5^ g 
8. Of a house bought for (;J270, and sold at 7jg gain. 

4. Of sugar that coat (G33.75, and sold at &^% loss. 
6. Of land that cost (1T45, and was eold at a gain of 30;^ 
6, or gooda that coat hZ\%Q, and were sold at 27^ gain. 
T. Of a boat bought for $2545i, and sold at 25% loss. 

8, A miller bought 500 bushels of wheat ot (1.15 a bnsliel, 
and ho suld the flour at 16| per cent, advance on the cost of 
the wheat. What was his gain ? 

9, Bought 76 cords of wood at (3.62| a cord, and sold it w 
as to gain 26 per cent Find the whole gain, and the »lUDg 
price per cord. 



PROFIT AND LOSS. 185 

110. A hitler bought 40 hata at tl.75 apiece, aad sold them 

t a loB^ of l-Jd^ per cent. What was his whole loss? 

Jill. A merchant pays $7650 for a stock of spring goods ; if 

p eells at an advance of SO^ npon the purchase price, what 

^ his profits, after deducting t480 for expenses ? 

J.12. A grocer bought 3 barrels of sugar, each containing 

^ pounds, at 8^ cents a. pound, and sold it at 18^^ per cent. 

irofit. What was his whole gain, and what the Belling price 

Br pound? 

>13. Bought a house for $4380. For what must it be sold 

Jgaiu 1^%^ 

BoiOTION,— $*380x(l + .Uiof 1.M5) = J5015.10. 

14. At what price must pork, bought at $18.40 a barrel, be 
lid, to lose 15% ? 
BoLunoN.— $18.40x(i-.lS)= $15.64. 



i^LOostxi).-}- rate of gain)) 
': Cost x{l — rate of lofs) i 



FoKMCLAS: • ^„,„ ,!„,„ -.l^.' i = selling pnce.\ 



Find the selling price of goods, 

15. Bought at $136,50, and sold at 9% gain. 

16. Bought at $3424, and sold at l^% loss. 
IT. Bought at J1032.50, and sold at 14^ gain. 

18, Bought at $3000, and sold at &{% loss. 

19. At what price mast goods that coat $3J a yard be 
oarked, to gain 35^ ? To lose 30^ ? 

30. Sold a lot of damaged goods at a loss of lb%. What 
Tiisthe selhng price of those that cost $.62J? $1.25? 

21. Bought a hogshead of sugar containing 9 cwt. 5G lb. 
'or $86.04. and paid $4.78 freight and cartage. At what price 
per pound must it be sold to gain 20^ ? 

22. A merchant bought 15 pieces of broadcloth, each piece 
wntaining 23J yards, for $840, and sold it so as to gain ISf^ 
What did he receive a yardF 



I 



180 PERCENTAGE. 

257, To fiufl the rsitu of profit or loss. 



^ 



ORAL EXERCISES. 

1. Flour was bought for $S, and sold for $10 a barra 
What was the gain per cent. ? 

An ALY8IS.— Since the wliole gain is thu difference belwera (8 Mt 
|10, wbidiis #2, or J tUecoBl. tbeiiain J{, ia J of 100^, or25St. (343.) 

Find the rate of profit or Iosb on 

2. Coal, bought at $6 a ton, and sold at %1 ; at $8. 

3. Tea, bought at $.80 a pound, and sold at $.90 ; at tl- 

4. Sugar, bought at 10 ct.a. a pound, and sold at 12 eta. 

5. A sewing-machine, sold at a loss uf \ the cost ; -1; i. 

6. What % Ib gainud on goods sold at double the cost? 

7. What % ia lost on goods sold at one-half the coflt ? 

WRITTE N EXERCISES. 

25S. 1. Bought wool at i.i8 a pound, and sold it at t.6i 
pound. What was the gaia per cent. ? 

BoLcnoN.— $.60-$.48 = $.13 ; and ?.U+$.48=.SS=a5^. (244n 

FoKMDLA : Profit or loss -i- cosl ^ rale. 

Find the rate J? of profit or loss 

3. On produce, bought for tG'lO, and sold for J as much. 

3. On a carriage, bought for $250, and sold for ^ as mocli 

4. On coal, sold for $73.96, at a gain of *9.12. 

5. On cloth, bought for 84.25 a yard, and sold for $4.i 

6. On sugar bought at 8 cents and sold at QJ cents. 

7. A drover bought 150 head of cattle for Hi per head 
and sold them for 15400 ; what was his loss per cent. ? 

8. Bought 108 bbl. of flour at «4.62i a bbl. and sold it m 
as togain $114.88J; what per cent, profit did I make '-' i 

9. If I sell J of an article for f of its coat, what % is gained ?; 

10. If J of an article is sold for i its cost, what ^ ia lost? 



rnoFir ahd loss. 187 

359. To find the cost. 

OHAL EXERCISES. 

I. A fruit-dealer sold pears at a profit of $3 a barrel, which 
vras a gain of 'iO%. What did they cost ? 

ABAi,TBia,— Since the gain, 20^, was ,Vo, or J of 100%, $3 is J of thu 
«tMt : $3 U i of 5 timea |S, or $16. (U45.| , ^ 

Find the cost of ^H 

'2. Uatfi, sold for II lees than cost, or at a loss of \G\%- ^1 

3. Flour, sold at a profit of *2 a barrel, or a gain of %5%. ■ 

4. Boots, sold at 11.50 a pair, above cost, or a gain of 30^. 

5. A cow, sold at 'A'A^%, or $13 less than cost. 

6. A drover sells sheep at a profit of $1^ a bead, which is a 
gain of 25^0' Find the cost, and the sclliug price? 

7. Sold muslin at 45 cttuts a yard, and gained \'i^%. Wtiat 
did it cost ? 

Analitbib. — SiDM tlje gain, 13j%. !a | the cost, 45 cents, the Belling 
price is I the coat. \ oS 45 ceots, or S cents, is j tlie cost, and | ia 6 times 
fi cents, or 40 ccnta. (247.) 

Find the cost of 

8. Tea, sold at $.90 a poond, or a gain of 35^ ; a loss of %0%. 
y. Turkeys, sold at |.30 a pound, or ii profit of 20^. 

10. Flour, sold at a loss of 20^, or $8 a barrel. 

II. Two pictures were sold for $99 each ; on one there was 
a gain of IQ%, on the other a loss of 10^. Was there a gain 
or loss ou the sulo of both, and how much ? 



WRITTEN EXERCISES. 

360. 1. Sold a sewing-machine at an advance of $22.65, 
which waa 35^ of its cost. What did it cost ? 
f floLPnoa.— $22.65 + .33 = $90.60, tho eoH. (34«.) 
HCL&.: Profit or loss ~ rale = cos/. 



PERCENTAGE. 

Find the cosl 

2. Of goods sold at ¥1500 profit, or a gaJQ of Va%. 
. Of flour Boid at a loss of 8.88, or 10% on a barrel. 

4. Of wheat sold at a loss of 6 cents, or i% on a bushel? 

6. Of lumber sold afc $4.il5 gain per M., or 3b%. 

6. A furniture dealer sold two parlor sets for $150 each. 
lOD one he made 15'/t, on the other he lost 16^. What diil 
I eucb cost him ? 



SOLCTION.- 



t |450-i-(l + .15) = $a91.30 + , cost ot one. 

\ $450-j-(l-.15) = {530,41 + , <w<( of the other. (248.) 



_ ,, „. . \1 4- rale of gain I 

Fonmii: S,lh,,gp„c - \^_^^,J/^,^ [ = co,t. 

7. Sold 25 barrels of apples for 169.75, and made Zi%. 
[What did they cost per barrel? 

8. Sold 9^ cwt. of sugar at $8J per cwt., and thereby lost 
What was the whole cost ? 

Find tho cost, 

9. Of coal sold at J6, being at a loss of l'ii%. 

10. Of grain sold at %. 96 a bushel, at a gain of 2S%. 
IL 01 adk sold for $5.40 a yard, at a profit of 10^. 

361. To llnd the marking price. 

1. At what price must a grocer mark tea that cost *.76 a 
ponnd, so that he may abate Sjoj and yet gain 2b% ? 

First find t1ie selling price at 35^ gain ; then regard the aelliag price 
r-U eo»t, and find the taking price. 

J,95+(l- 




= J.05. the selling priee. 
= $1, the asking price. 



Find the marhing price, when the cost 

2. Is 1130, BO aB to abate 4% and jet make a profit of 30^. 

3. Is $60, 80 as to abate 35^, and still gain 20?«. 

4. la $20000, so as to faU 30^, and still make lOjg profit. 



COMMISSION. 

363, Cofnmiasion ia the perceniage or componsatioD 

allowed an agent for transacting basiness, 

Tlie agent may be known aa afaetar. broker, at a eoiamigwrn meTehant. 
A consigninent ia a quoutity of goods sent by a part; to hie agent. 
TLe consignor is tbe party who aetids tbe goods. 
The consignee is tUe party to whom the goiida urc sent. 

2G3. The net proceedH ia the balance due the consignor, 
after deducting the conimisaion and other charges. 

264. The terms correaponding to percwzioje are as follows: 

1. The monay inveated or coUocted is thu haae. 

2. The rate % allowed Ibr aor^icos ifl the rate. 

3. The commission is the percentage. 



WRITTEN EX ERCI8ES, 

2G5. Find the commission 
1. On a sale of merchaudiae for J3150, at 3J^. 
SOLunOK.— taiMx.Oai = $48,378, wmmiMwre (2*2, !)■ 
Formula: Ami. of sales x rale ^ commission. 

3. On the sale of a farm for S4650, at 2^%. 

3. On the sale of 375 bbl of flour, at *ti.35 a bbl., at S{%.^ 

4. On the purchase of a farm for $13750, at 2f^. 

5. On the sale of a mill for ^9384. at i%. 

6. On the sale of *i21680 worth of wool, at 1^%. 

7. On tho ealo of 350 bales of cotton, averaging 520 lb., 
14| cents a ponod, at 1^%. 

8. A commission merchant sella 325 bbl. of potatoes at f3.25 
per bbl., and 316 bbl. of apples at *4J per bbl. What is his 
cummission at ii^c ? 



1190 PF.RCF.NTAGE. 

266. Find the rais of commission, 
_ 1. Wlien 152.20 is paid for selling gooda to the amt. of t2320. 



BOLcnoH.— $B2.20-!-$3330 = .0225 = 21%. rate. (244.) 
FoBMULA : Commisxion -^ ami. of sales = rale. 



%. When %t% ia paid for selling gooda for $5200. 

3. When #189 is paid for aelliog a farm for t7560. 

4. When *63 is paid for collecting a debt of *1260? 

5. Paid my N. 0. agent $74.25 for buying 26400 ib. of rice, 
at 4J cts. a lb. What was the rate of his commission ? 



S67. Find the atnaunt of sales, 
1. When a commission of *105 is charged, at 3^^. 
SoLTJTiOH.— $105 -f- .035 = ^300. ami. oS mki. <24«.) 
FoBMULA : Commission ~ rate = amount of sales. 



12. When $378 commiasion ia paid, at %\% ? 
3. When $210 commission is charged, at S%. 
4. If an agent charges $59.50 commission, at IJ^. 
5. Paid an agent $394 for selling u piece of property, at 2J^. 
What did the property bring ? 

268. Find the amount to be invested, 

1. If $9500 is remitted to s. correspondent to be invested in 
Iwoolen goods, after deducting S'? commiasion. 

&0LDTIOM.— $8500 + 1.05 = $9047.02, amt. inTeited. (248, 1.) 
Foeuula: Amt, remitted -=- {1 + rate) =: sum invested. 

2. If $4455 is remitted, deducting IJ-^ comniission. 

3. ir$6617.'?0 ia remitted, deducting 2^% commisaioQ. 

4. If $9909.30 is remitted, deducting ^% commission. 

5. Sent to my agent in Chicago $1508.80, to invest in flonr 
Est $5|t a barrel, ailer deducting his commiaaion at %)[%, Hov 

lauy bunels can he buy T 



INSURANCE. 

269, Insurance is security iigainst loss. 

The. policy is the written contract between the insurer and tbe in- 

The premium is the Earn paid for the iaBarance. 
370. The correspoudiug feriiis are as follows : 

1. The amount Luaiired is tbe Imai. 

2. Tbe rate % of premium is the Ta/e. 
8. Tbo premium, is the percentage. 

WRITTEN EXERCISES. 

37t. Find the prmnium tyv insuring ^| 

1. A house for 13500, at \\%. H 
SoLcnoN.— 13500 X .01.1 = JS3.50. ihepremivm. (242, 1.) ^| 
Formula : Amomit insured xrate ^premium, ^| 

2. A hoQso and furniture Talned at $9700, at ^%. ^| 

3. Dry goods valued at J3840, at 1%. 

4. A cargo of 5000 bn. of grain valued at $1.20 a bushel, at 
2J% on 4 of its value. 

5. A gentleman has a house insured for $8000, and thg fur- 
niture for $4000, at 2^ per cent ; what is the premium ? 

373. Find the rale of insurance, ^— 

1. If $48.75 is paid for an insurance of $3250. ^| 

BOLtTios,— $48.75-j-$3350- .015, orl^^.theroie. (244.) ^| 

Fobmuxa: Premium -=- s^tm insured = raie. ^H 

% If $173.20 ia paid for an insurance of $9840? ^| 

3, If $3855 is paid for an insurance of $61 20 ? ^H 

4. A house valued at $6800 was inanred for { its value, at 
a cost of $46.75, What was the rate of insurance ? 



^3 




r 



WRITTEN EXEHCISES. 



•^'/. 1. For the purpose of buiicUng a bridge, a tax of 
^bS was levied upon the taxable property of u, town, valued 
■684000. What was tho tax rate? 
IOlbtion,— $3(J38-!-$584000=.004i, or 4i mills, tlie t'lx rate (a44). 

WL At what rate muBfc property, valued at Jli'i'SOOO, be 
' WBaed to raife a tax of «r743.7S ? What will be the tax 
^na farm assessed at $6840 ? 



valuation 
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Z. In a certain town a tax of #3000 ia ia bo aeseased. 

tre are 500 polls, each assesseil 8.75, and tbc valuation of 
taxable property is $370000. What is the rate of property 
and what is A's tax, whoso property is valued at J7500, 
Old who pays for 2 polls? 

Explanation —The antn to be raised ia J5000 iess 500 polls at S.75. 
inwllo $375; $5000-^375 = $403.'), inm to be rawd ; $4(i35-M(370000 
*€ .0135, the (ajr rotn ; A'b tax is |i7500x.0m + |il.50 = |D5,33. 

, 4. What is B'a tax, who is aasesRed for 88530, and 3 polls ? 

. fi. Wliat is (J'a tax, who is assessed for $987, and 1 poll ? 

^_fi. In a certain district, a school house ia to be built at a 

^H^ of $18527. What amount must bo assessed to cover this 

^H|'£he collector's fees at 3% ? 

" BoLOnOH,— JlBSa? -1- .97 = |19100, the mm aasetied. ^M 

— Smn to he raised , , , ^H 

1ORM0LA: J— J.— „ ; ■ - - = sum to be assessed. ^H 

1 — rate of collection ^| 

7, Wl]at sum must be assessed to raise a net amount of 
^11133, and pay the cost of collecting at 3,% ? 



DUTIES OR CUSTOMS. 

2T8. Duties orc(i*rfoj»i»are taies levied nponimp 
goodi for rcvenne purposes. 

A manifbat le a detailed iitatcineot, or invoice of a eliip't 
riiawing tbe items, qnantitv, qiutlit}', ooat, where shipped, and 
details. 

270> DnlJee are either ad valorem or specific. 

280. An ad valorem ttuttf is a certain percent as 
ontbecost of goodsiu the totintry from which thejarebro 

281. A spentfic dttfy is a, fised earn imposed on ai 
accordiug to their weight or measure, without regard to 
Talne. 

282. An Appraiser is one who examines imf 
nierchaudise, and fixes the datiable value and the rate of 
of the same. 

fiefnre eslimntiog epedfie duties, eertajn deductions or allowanc 
made, calkd Care, leakage, hreakagt, etc. 

Leakage is an alloivnnce fur wasiit oi liquids in rasks. 

Breakage is an alltmaoce for loeeof li<|uidH in Uittlpa. 

Tare i? an nllnwanco foe the wuight of boi. bap, coHk, etc - 

Oroaa weight is the weight before bd; deduction ie made. 

14'et weigbt is tlie ivciglit after thu doductioa is made. 

lu tho U. S. CuBtom HnoseH. the long tua of 2240 lb. is invB 
nsed. In wuit^hts, Icbs tliau } lb. Is not regarded, and more than j 
taken as t pound. 

SS-t. The corresponding terms of ad valorem dutieE 
percentage are tbe following: 

1. Tho net value or quantity ts iho hiM. 

2, The rata % of dutj is Ihe rate. 
8, The duty Is i\ia perceiUoiii. 



DUTIES OR CUSTOMS. 



WRITTEN EXERCISES. 



. What is the specific duty on 84 bags of coffee, 
B weight 136 lb. each, tare Z%, at 3^- ceuts a pouud ? 
soi.onON. 
liSC lb. X 84 = 11424 lb., (jTQSs weight; 
11424 lb. X .03 = 343.7a. tare; 
K434 lb. — M'i.n lb. = 11031.28 lb., net weight ; 

».035 X 11081.38 = *38r.84, duhj. 
tonuuLA : Rate x net quantity = specific duty. 
[nd the duty 

. On 50 hlid of sugar, each containing 500 lb., at IJ eta. 
ier lb., tare 56 lb. per lihd. 

3. On 50 bb!, of sperm oil, each containing originally 
31 J gal., duty 10 cts. per gal., leakage 2^. 

4. On 72 boxes of sperm candles, each weighing 1 cwt., 
duty 3J cts, i>er lb., tare 5\%. 

5. On 130 gross London ale, duty *.60 a dozen, break- 
age 2^^. 

6. Imported from Geneva 25 watches invoiced at S125 each, 
ancl 15 clocks, at |i37.50. What was the duty, the rate being 
on clocks 35^, and on watches, 35^ ad valorem? *' 

FoHMULA : Net invoice cost X rale = ad val. duty. H 

Find the duty 

1. On 175 chests of tea, each 66 lb., invoiced at $.46 a 
ponnd, duty 38^ ad valorem. 

8. On an invoice of French laee, valued at S6S5, an allow- 
ance of 12^ being made at the custom-house for damage 
received since shipped, duty 34^. 

9. On 350 boxes of cigars, each containing 100 cigars, in- 
voiced at J7.50 per box ; weight, 13 lb. per 1000; doty, t3.50 
per lb., and 25^ ad valorem. 



I 



^HI96 PERCENTAGE. 

385. Mixed problems in percentage, in which the clement 
. of iims does not appear. 

r,--'l. Bouglit 450 bu. of wlieat, at tl,25 a bushel, and sold it 

^ , ".;at 81.40 a baslicl. What was the whole gain, and the gain Jj? 

i- 2. An agent sold a consignment of goods for $5350, aatl 

. charged %\;% commission, and 3J^ for guaranty. Find the 

i^ net proceeds. 

j,^ 3. Sold cloth at $3.C0 a yard, and gained \%^%. "What 
*' should the selling price have been, to gain 'iXi%. 

4. What is the difference on a bill of $750, between a dis- 
lYi count of 40^, and a discount of 30 and 10^ V 
S' 5, A cargo of 4000 bu. of wheat, worth Sl.20 a bushel, ia 
insured at \ of \\%aQ\ of its value. If the cargo is lost, 
how much will the owner of the wheat lose? 
^ 6. If a stationer raarka hia goods 50j5 above cost, and then 
deducts 50;|l, what per cent does he lose ? 

I. If 20 and 10^ arc deducted from the retail price of an 
article, and it then sells for $1.80, what is the retail price, 
and the rate of discount ? 

8. A sells his horse for $198, which ia 10;5 less than hia 
asking price, and the asking price is 10^ more than the cost. 
What did the horse cost him? 

9. A machinist sold 24 gi-ain-drUls for $125 each. On one- 
half of them he gained 25^, and on the other half he lost 
%h%. Did he gain or lose on tho whole, and how much ? 

10. Bought land, at $30 an acre. How much must I aak 
on acre, that I may abate 35^ from my asking price, and still 
make 20^ on the purchase money ? 

II. In a certain district a school-house is to be built at an! 
expense of $9120, to ho defrayed by a tax upon property raluei 

~ k $1536000. What shall be the rate of taxation to cover boUi 
Ble cost of the school-house, and the collector's commisraoft 
|6j£? 



r 



Percentage. 



12. A mcrcliant, on opening a case of goods that cost t.80 
a yard, finds them slightiy domuged. How must he mark 
them, to fall 26% in his asking pi'ice, and sell at cost ? 
^__, 13. Having used a carriiige six months, I sold it for t9(i, 
which was 20^ below coat. Wbut would I have roctived, had 
1 sold it for 15^ above coat ? 

14. A trador got a sliipment of 500 barrels of flour iosured 
for 80^ of its cost, at 3Jf;^, paying $107.25 premium. Afc what 
price per barrel did he purchase the flour ? 

15. Sold 5 of a barrel of beef for what the whole barrel cost. 
What per cent, did I gain on the part sold ? 

16. A lumberman sold 36S40 feet of lumber at *21.13 per 
M, and gained 28jg. What would he have gained or lust, liad 
he sold it at $17 per M ? 

17. Sold a farm of 106 A. 150 P. for $9G an acre, and gained 
18^ on the cost. What did tho whole form cost ? 

18. Find the duty at 15j£ on 175 bags of Java cofEce, each 
containing 115 lb., valued at \i>^ a pound ? 

19. A salesman asked an advance of 20^^ on tho cost of 
some goods, but wa3 obliged to sell at 20?o lees than hia asking 
price. Did he gain or lose, and what per cent. ? 

20. If I buy a piece of land, and it increases in value each 
year at the rate of 50% on the Talue of the previous year, for 
4 years, and then is worth $12000, what did it cost ? 

31. A hotel valued at JIOOOO was insured for f COOO at \\%, 
t5.50 being charged for clio policy and the survey of tho 
premises ; if destroyed by fire, what loss wonid the owner snfler? 

22, A dry-goods merchant sells delaines for 'l\ cents per 
yard more than they cost, and realizes a profit of 8%. What 
was tho cost per yard ? 

23. A speculator gained 30^ on | of his investment, and 
lost h% on the remainder, and his not profits were $720. 
"What wonld have been his profits, had he guined 30% on f, 
and lost 5% on tho remainder? 



INTEREST. 

INDUCTIVC EXERCISES. 

' S86. 1. At C;S. what decimal part of the money borrowed, 
fbequal tothemoneypaidforitsuse? AiS^^? ii%? 7%? 8%? 
" . At 6%, how many dollai-e must be paid for #100, 1 yr.f 

Syr.? 4yr.? Cyr.? 

S. At 5^, how many dollars mnst be paid for tbs nee tS> 

IBOO, 1 yr. ? «200, 2 yr. ? $300, 3 yr. ? 

4. When t5 is paid for the use of *100 one year, what ii 

eamiua] rates? If*G? If *7J? It no 

S87. Zntereitt is a earn paid for the use of money, or iU 

equivalent. ] 

388. The principal is the enm for the use of which I 

interest is puid. 

889. The rate of interest is the per cent, of the prin- 
oiiml paid for its ubb o?te year, or some given interval of time. 

290. TIio amount ia the sum of tlio principal and 
interest. 

Legal intereat Is the rate establlahed hj law. 
Usury ib a grmlHr nUc tlian tlie legal rntu. 

2i)l. In the openitiona of interest, four olcmcnts are con- 
sidered, viz.: 

The principal, the rale per annum, the interest, and the lime. 

1. TLb principal is the hiue. 

2. Tlio rats per annuni U the rate, 
a. 'I'hB intereat is the pnreentagf. 

i. Tlio sum 'it iha principaJ and latereBt 1h the amount. 

203. Time is an additional element, to be consi dered 

alwiiyN ill coiineotion witli the rate [>er annum. 



to be considag^ 



INTEREST. 
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. The method of finding the interest on any principal, 
tuny rate and time, jb represented by the ^^ 

f Fo&MDi-A : I = Py.Ry.T, and read, ^ 

I Interest equals iiw product of the principal, the ratM ' 
iBfl ANNUM, and the tiue, expressed iti years. 
I Of the various methods in use for computing interest, the 
j3t simple, brief, and practical are preaented in this work. 

i IB the legul rate in the majority at iho Btntea. tLo "eix per 
letliod " is prcaeoted as litelj to be larKely used. 
I The metliod by Oitneellalioa, unifi/rm in its appllcalioDB to any rate 
i SiTo/ and timplr, henco, praetUal, and needa only to be 
iderstood to be preferred to all olliers. 

WRITTEN EXERCISES. 

' 294. 1. Fiad the interest and the amount of $07,50, at 
, for *4 yr. 



IBT Bonrrios, 






*9r.50 






.07 






«6.8250 


Int for 


lyr. 


n 






$17.0625 


Int. Tor 


91 TT. 


97..50 


Prin. 




»114.6G25 


Amt. 


is 



2d soi.cTioif, 
497.50 

-m 

Int. for Si jr. 817.0625 

pfia. 97.50 
Amt. H14.5625 

The int. of any Hum, U 7 ^ , for 2 yr. in 
9j timei .07. or .17} ortbcpriiicipBl. 



2. Find the int of *267.60, for 1 yr. i mo. 18 da., at 5%. 
$267.60 



Explanation.— Since 30 da, 
ace reckoned as a mnntb, S dn. 
it ^ or. I of a month; licnce, 
. l7T.4mo.t6dil.equalsl6.6ino. 
I SoanyDumberof days is readily 
1 Ndoerd to tetUhi of a mo. by 
I Priding by 8. Thus, 13 da. is 
1 .tofaino.;aida.,.7;35da,.8J. 



.05 

i) $13.3800 

1.115 

_J.6^ 

$18.5090 



I 
I 



200 FERCENTAGB. 

Hdle.— 1. MuUiplg the principal fty the rale, to jSitJ 
inter$stfor 1 year. 

2. Divide tht intrrest for 1 yr, by 12, (a find Hie 
for 1 motiih. 

3. MitltipUj the inierestfor I mo. by the lime in mot^l 
tentlie of a inonlh, to find Ike required in/ercsl. 

The above is > xvrj rimple and pMCtical rule, and tnneb naed 
In likp manner, find the interest and the amount, 
3. Of tl37.25 for 1 jr. 6 mo. 10 da. at 6%. At ^ 
4 Of »510.50 for 3 yr. 7 mo. 15 da. at 5^. At »%. 

6. or $1297^0 for 2 yr. 1 1 mo. 18 da. at 1%. At 71J. 
' 0. Of »3(i,40 for 1 yr. 7 mo. at 5%. At 7%. At 7^^ 

7. or 1750.60 for 3 yr. 1 ma at 5^. At 8%. At 9%. 

8. Ilerinircd tho umonnt of t408.60 from Aag. 20 to II 
18, 188C, at 10;^. 

0. What 18 the intereBt on a note for (515.62, dit 
March 1, 1883. and payable July 16, 1885, at 7%? 

10. Wliat IB the vulac of a note of $05.75, due with inter 
for 3yr. 2 mo., at Gi%? 

11. It II person borrow t375 ut 5%, what will bo due I 
lender at the end of 2 yr. 6 mo.? 

12. A man Bold his house and lot for $12500 ; the ten 
were, t4000 in cash on delivery, 1351)0 in 9 mo., »2600 in Ij 
a mo., and the bulunco in 2 yr. 4 mo,, with 6% interest Wh 
was tho whole amonnt paid ? 

SIX PER CENT. METHOD. ^H 

205. The interest of tl at C%, ^| 

For 12 mo., or 1 year, is 6 cents, or .06 of the princil* 
.. a .. ..J .. .. 1 » .. „i „ 

" 1 " " -f, " •' 5 millB, " .005 " " 

" (ida. "imonth, "1 " " .001 " 



PBwei 



INTETiEST 



'ence, the following 

Principles. — I. The interest on any sum at 6%, is six 
times as many Jiundredths of the principal, as there are iears 
in the given time; or, 

II. 0^'B HALF as many hundredths of Iheprindpal, as there 
are hoxths in the given lime ; or, 

HI, One sixra as many Ihousandtlis of the prtntdpal, as 
there are da rs in the given Hnie. 

Thna, the interest on any Bum, nt B% for 8 yr., la 6 times .OB, or .18 of 
the ptijicipal ; for 9 mo. it ia J of .09, or .04J, or ,043 of the prindt>al ; 
tor 19 da. it is J of .019, or .003) of the prindpoJ. Hence, for 3 yr. 9 mo. 
19 da. it JB .18 + .045 + .OOSJ = .328i o( the principal. 

To find the interest at any other rate per cent., divide the Interest at 
6% b . 6, and muliiplj tlie quutit'Dt liy tUe given rate. 



WHITTEN EXERCISES. 



29C. 1. Find theint. of $437.30, at Q%, for 3 yr. 5 mo. 3T da. 



f Interest for 2 yr. =6 times .02 = .12 of the principal. 

I " " 5 inn. = i of .05 = .025 " 

^^ " "37 da. = i of .037 = .004^ " 

^B Int. .149} " 

^H Hence, $437-30 x .149} = 4i63.SGG4, the required itil. 



Find the interest at Q% of 

2. 4267.27 for 6 nao. 24 da. 

3. $146.18 for lyr. 21 da. 

4. »256.84for3jT.4Tno.l2da. 
5: $597.25 for 7 mo. 18 da. 

,6. $418.75 fori mo- 36 da. 

'g. $309.18 for 2 jr. 34 da. 



8, $38.90 for 1 yr. 1 mo. G da. 

9. $146.48 for 9 mo. 10 da. 

10. $375.50 for 11 mo. 27 da. 

11. $1398for3yr.lmo.l3da. 
13- $3000 for 3 yr. 7 mo. 34 da. 
13. $4010forlyr.lmo.l3da. 



, $450 for 63 da.; 33 da.; &3 da.; 120 da.; 47 da. 



I 





PERCE ffTACE. 


■ 


^^ either of the preceding methoda the ini. of 


■ 


■L.,. 


from. 


to. 


l«Ml 


17. »97.86. 

18. n-i5.-Z8, 
Ifl. J154.76, 

30. t8G1.50, 


Nov. 11, 1881, 
Sept. 4. 1880, 
May 17, V&t% 
June 20, 1883, 
Apr. 10, 1883, 
June 3, 1881, 


Dec. 15, 1883, 
Jan. 1, 1883, 
Dec. 20, 1883, 
Sept. 4, 1884, 
Nov. 24, 1883, 
March 35, 1882, 


6* 
5«- 


Pind the amount of 






21. 1450.80, 

22. $1500, 

23. H37.36, 


March G, 1883, 
May 5, 1884, 
Dec. 12, 1870, 


Doc. 20, 1883, 
Jan. 30, 1885, 
July 3, 1881, 


41*. 



CANCELLATION METHOD. 



I 



397. This uniform method of computing iotereBt for any 
me and rate by Cancellation, eo simple and easily understood, 
especially commended to the attention of the learner. 
All ca^s of simple interest that con arise are covered by 
fto following 

FOBMITLAS: 

1. When the time is esproasod in years. 

Principal x rate x time = interest (293). 

2. When the time ia expressed in months. 

Principal x raie x time 
12 

3. When the time ia expressed in days. 

Principal x r ate x titne _ 
360 ~ ' 



= interest. 



TNTEREsr. 



EXERCISES. 



. Find the int of *337 for 3 yr. 8 mo. at 6;? ; i 
i 3 mo. 15 da. at A\%. 



«33r 




S«0 • Or, 2 


• K0 


«■ 




.«<!!■"' 100 


js 


8 


8C0 


I0» ' t 


7 


153.93 




R20, Jms. {?_ 


«4i) 



)3.93, Jhs. 

1 be observed tliat tbo prindpJo end tbo Eolation of tlio ftlmve 
B are eBsenlmily the same as before [iresented ; numely, that Ui£ 
« theprodvetofthrpHiieipalhy ther"te and time &WA). 
ate maj be expri'Saeil (Ue'imM;/. but it is more omvonient to ex- 
as a fractioD — 100. expressed or underBtood, bf^tng the dcoomi- 

denotninalor 100 Is omitted, then in the result (leo dedmnl places 
lay* bo pointed off for tliQ rati % , in addition to any other ded- 
t appear in the example. 
e abovu examples, tlio ti\ 

or aa 33 ma (!■; jr.); 3d 
I"- (iSS y.); and the i 



, 2 yr, 8 mo, may be expressed as 2\ 
JG da. as 8i mo.. 3.B mo., or J mo., 
4}5^,aa{^. All mixed numbera 



le changed to improper (ntctiuns. 

E. — 1. Draio a vertical line, and on the right place the 
ml, rate, and time. If the time is expressed in moiitlm, 
2 on the kfl of the Une ; if in days. SCO, or its factors, 
SO. (For "Exaot Interest," see 438, " Addenda. ") 
%ncel equal factors, if any, on opposite aides of the line ; 
I product of the remaininij factors on the right, divided 
'actor, or product of the factors on the left, if any, will 
I required interest. 

Ihtage of this method Is, that the operation Is always enrreell^ 
a moHt exomplua the work ia sLorleued by cancellation. 



204 PERCENTAGE. 

2. Find tho int, of 1204.80 for 3 mo. 31 da., at %%; n1 
tC18 for 4 mo. 13 da., ut 7^;,'. 

ExTLAKATION.— 3 mo. SI da. 

luuj- b« fjtpffsscd ns 37 nio., iir j^qq 
BsUldft.; 4 mo. 12.1«. asij, or , ., 
V.or 4.4 tno„ or u 133 dn. ; and — 
the rait 1\% as VS- Either _3 
form moy bo ueed, w moat con- 
veniont. 

3. Find the int of *840 for 18 da., at \\% & n 
10 du., at %% a mo. ; for 5 mo. '1% du.., at %% a 
93 du., at \% a mo. 



» 9.. 55 45 *ji 
^16.5181, Am. 





SMU " 100 


«W0" 100 »»<»' 


100 


18 It 


M' »4 9" 1 


Me 


I* « 


10 »0 J»! » 




•r.so, An. 


^6, ^TM. 1 l3G.ia, Ans. 



Explanation.— It la pluin that 1}$ a mo. Is 18% a fear ; 3; 
iB84% uyiar; ]ft n mo. iaO% ayoar; and \% a [no. is 0.0% a 

Si) many llluBtratire eizntiiplcs liavi; Im>ou given, tliat tlic bL 
anil practical utility of tbis method iiiiglit Iw apinreut. - 

By any of the preceding methodB, find the inlerest 





Of 


tor 


It 


4. 


KC.50, 


2 yr. 2 iiio.. 


s» 


5. 


11276.25, 


11 mo., 


1%. 


0. 


»1500, 


6 mo. 24 da., 


1» 


7. 


*21G2.94, 


1 yr. mo. 18 da.. 


10* 


8. 


t2S00, 


93 da., 


»%■ 


9. 


*2000, 


33 da.. 


0* 


10. 


t.U.75, 


3 yr. mo. 34 da., 


5«. 


11. 


».n.io, 


10 mo. 3 da.. 


4* 


12. 


«4C0.50, 


60 ila.. 


n 


13. 


«C60, 


4 mo. 5 da.. 


n 





INTEREST. 
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emt the amount 






Of 


for 


at 


14. 884.25, 


1 yr. 6 mo. 10 da.. 


cij 


15. 1500, 


03 da., 




IC. *2500, 


1 mo. 20 da., 


m- 


17. *1500, 


7e da., 




18. S370.80, 


1 jr. 10 mo. 6 da.. 


i%. 


19. *1300, 


1 yr. mo. 9 da., 


m- 


20. «960, 


10 mo. 34 da., 


n- 


21. *8G0, 


84 da., 


\\% a mo. 


23. 41280, 


7 mo. 10 da., 


r. a mo. 



23. If a man borrow *97O0 in N. Y., at C^, and loan it in 
I Colorado, 10^', what will it gain in 1 jr. G mo,? 

34. A person borrows Si3754.45, being the property of a 
I minor who is 15 yr. 3 mo. 30 da. old. He rotains it until the 
' owner is 21 yr. old. How much money will then be due at 6^. 
j 85. A note for J710.50, with interest after 3 ino., at t%, was 
given Jan. 1, 1884, and paid Aug. 13, 188C. What was the 
amount due ? 

2fi. A speculator borrowed $9675, at G;?, April 15, 1884, 
with which he purchased flour at ii6.25. May 10, 1885, he 
he sold the flour at %1\ a barrel, cash. What did he gain by 
the transaction ? 

27. A man, engaged in bnsiness with a capitol of $31840, 
is making 12^^ per aunnm on his capital ; but on account of 
ill health he quits his business, and" loans his money at \% a 
month. How much does he lose in 3 yr, 5 mo, 10 da. by the 
ctange ? 

28. Bought 4500 bu. of wheat at *1.12J a bushel, jiayable 
in 6 mo.; I immediately reabzed for it Sl.OG a bushal, cash, 
and put the money at interest at 10^. At the end of the 6 mo. 
I paid for the wheat. Did I gain or lose by the transaction, 
and how much t 



PROBLEMS IN INTEREST. 

309. Since interest is the product of tho three factors, 
principal, rate, and time (3D3), any one of tbeae three fiio- 
tore may be found by dividiog the interest by the product ol 
the other two. Hence, 
The general formula, / = FxBxT, produces the follow- 
I ing formiihi^. Observe that /, divided by the product of nny 
Uoo letters of the three, P, T, R, equals tho other one. 

-' - FxE' "- FxT^ 



P= -. 



Tlie above ia n brief aubatituto for tho numerouH rules ^ven in tl 
books, aud is eimijle and eaej U) Ije remutabered. Tha pupil m&y be i 
I quired xa construct n rule for each. 



WRITTEN EXERCISES. 

300. Find cacli oiie uf the four elements in tbo following 
L example, from the other three, by tho above formulas. 

Princlpn]. Rats f. Time. Totcresl. 

$1600, 7C 3 yr. G mo. #280. 



1st. I=PxRxT. 
Or, 81600X. 07x2.5 = *280, i>it. 



~ ExT 

Or, $280-;-(.07 X 2.5) = JIGOO, jjria 



INTEREST. 



If the amount is given instead of the interest, Jividc it by 
tlic amount of $1 at the given rate and time ; thus. 



100 I 7=j-Jti=.07 Or, *880-r-'(160Ox2.5)=.O7, rale. 
'^'^' 4th. r- ' 



5 = 2ijT. Or, »38O-^(*lG00x.07) = 2.5 yr., 

= Syr. 6 mo. lime. 



I The preceding brief formulHS trill ODable Iho pdpit rendilf to Bolve all 

problyms [tertainlng to inierast. 

In using the vertical line and csDcellation, it will be remembered, 
that nuraeratora oc (iimd€nd» nra placed on tUe right, and denaminatora 
or diviwrs on the left, sad that to divide bj a, fraction we iniertthe terms. 

The timt! aliould bo expmaaod in yean; tbas, S;r. 6mo. ia a| or 
a.5 yr. ; 1 rr. 4 roo. ia 1^ or J yr. ; B mo. is ^, or J, or .75 yr. ; 7 mo. Is 
^ yr. ; 2 rao. 13 da, iB jVo J""-- ^t''' '^'"^ rosult will be in years and deci- 
mals of a year, whicb may be reduced to montliannd days (1U8). 
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In the following examples, find each one of the elements: 

Principal. Rate. Time. Intercet. 

*5C0, &%, % mo. 12 da., ®6.73. 

«315, i%, 3 jr. 6 mo., 844.10. 

What principal 

4. Will gain $173.97 in 4 yr. 4 mo. at G%'i At 13^? 

5. Will gain *153.76 in 3 rao. 24 da. at 1% ? At S% ? 

6. Will amount to $1506 in 8 yr. C mo. at 5^%? 

7. Will amount to ¥1531.50 in 3 mo. 18 da. at 7^? 
At what rate % 

8. Will *350 gain *70 in 3 yr. 6 mo. ? 

9. Will *550 gain 4330 in 5 yr. 4 mo. ? 
10. Will $3085 guiu »G8.11 in 5 mo. 18 Ua. P 
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PERCENTAGE. 



In what iiniB vill 

11. $245 gain «2.1)4 at 6^ ?| 13. tG50 amt, to $576.05 at 7f 

12. %fm gain %\Zi at S;; ? 1 14. *304: umU to f 217.09 at SiJ! 
15. In whiit time will tlOOO amt. to t2000, at ^%''. 

Ifi. What Bum Jnvcated at 8^ will yield an avei-age iucorac 
of 11560? 

17. A man inveata $15000, which gives him anannmJin' 
;ome of $1014. What rato of intoreat does ho receive? 

18. What sum of moaey must bo invested in roal cBtatt^ 
yielding 10;^ profit in rents, to produce an income of $3370? 

19. A note which had run 4 yr. G mo. amounted to $SOO0, 
at ?;J. What was the principal P 

80. B loaned$1000atG^until itaraonntod to«2000. ffbit 
was the time ? 

21. I invest $35C80 in a business that pays me a proGt uT 
$323 a month. What annual rate of interest do I receive f 

The raie % per annum at nblcU an; earn will double Itoeir mij ta 
found by dividing 100 yr. by tUo number of yeare. 

23. At what rato will any numlwr double its?!! in IGf jr.? 
In 12i yr. ? In 8 yr. 4 mo. ? In 6 yr. 3 mo. ? 

Tlio lim« in yeart in trlilch any sum will double Itaclf mny be CoiiihI 
by divhllng IW% by tlie rate %. 

23. In Tvhat time will any number double itself, at 3^f 
4l;i? 5;s? G%-{ 7%? 8%? io;SP l^^? 

24. In what time will the int. of any number at S%, cqnal 
the principal ? Twice the principal ? One-half the principalf 

25. In what time will $9750 gain $780 int. at 2% a mo. ? 
2C. If I loan $750 at simple interest, and at the end of 1 Ji- 

3 mo. receive $843.75, what is the rate ]kt cent? 

27. If I receive $206.25 each qnartcr for rent of a house 
that cost me $15000, what rate ^dal receive on the investment? 

28, How large a sum in the savings bank, at i% int., viU 
gire u yearly income of $1000? 



301. Oompound interest ia interest on both princi- 
pal and interest, when the interest is not paid when dae. 

WRITTEN EXERCISES. 

302. 1. Find the amt^ and the comp. int of 1640, foi 
S yr. 4 mo. 15 da, at 5^ ? 

BOLunos. 
$CJO Prin. for latyear. 

*C40 X .05 = 33 Int. for lat year. 

. $672 Pric. for 2d year. 

1 W72 X .05 = 33.60 Int for 2a year. 

I t705.CO Prin. for 4 mo. 15 da. 

^L 1705.60 X.025 = 17.64 Int. for 4 mo. 15 da. 
^K $723.24 Amt. for 4 mo. 15 da. 

^^f £C40 Given principal. 

^^ $83.24 Oomp. interest 

BuLE. — Find the amoitni of Vie given principal for the first 
period of lime. Using this amount as n new principal, find 
its amount for l/ie second period, and so on for the entire time. 

2. Subtract the given principal from the last amount, and 
the remainder will be the compound interest. 

irthe Intoreat iBcnmpoaoded Bemi-ontiaKnj. thorate % iBtme-hal/iha 
yearly rale ; if quarterly, one-fourth tlie yearly rate, TIiub, 2 yr. mo. 
in Eemi-aitiiuBJ paymeats at G^ is tlie game as □ yr. at 3^ ; and 1 yr. 
^wo. quMtedy, ot 8;^, the same as 7yr. at3;<i. 

^VX'ind tho amount and the compound interest of 
W' S. $313, for 3 yr. at ^%; $800, for 4 yr. at i%. 

3. $640, for 4 yr. at 5% ; $376, for 3 yr. 8 mo. 15 da. at 6%. 

4. $1200, for 2 yr. 4 mo. at 4^^^ ; for 3 yr. 8 mo. at 1%. 

5. $400, for 1 yr. 6 mo. at t%, payable semi-atinally. 

6. $3000, for 1 yr. at ^%, payable quarterly. 

7. Wliat is the annual ineome from $3500, at (i%, interest 
added to the principal quartcriy ? 



r 
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PERCENTAGE. 



NOTES. 



I 303. A promissory note is a written promise to pay 

ft certain sum, cither on demand, or at a specified time. 

Tlie fac0 of a note ia Ihe Hum of money medo payable by it. 

The maker or drawer of a. note ie the party who Bigns it. 

^^^ The payee of a note is tho party tu whum or to wboBe order tb 

^^^Uponey is made payable. 

^^^B An eadorBer of a. note is the party who writea bia name on the back 
^^^^M the note, and thereby makes liimaelf responaible for its paymtiot. 

I 



The following is a simple form of a negotiable note : 




note Khould always contain tlie words "tal'ie reeeived." 
A note contoiaing the words "jcitk inUreat." or "with vk," draws 
Interest from date. When thcso words are omitted, the note will not 
draw interest nntll after it is due. 

iTlie legal rate prevails when no rate is mentioned. 
sot, A negotinhle note is one made payable to bfareT^ 
or to any person's order. It can then be eold, or transferred. 
If the words "or order." or "iw Nearer" ari- omitted, the note is not 
transferable, and is payable only to tlie person whoso name is mentionri 

A note made by a minor, or on Sunday, is void. 

An endorser of a note may prevent lii-f own liability to be sued, \>} 
niting apon it, " uif^M/l reeourie" or timilax words. 



DISCOUNT. 

305. Discount is nn allowance made for the payment 
of a. debt, note, or other obligation before it is due. 

- 3QO; Th e- present-^worth of any debt, note, or other 
ot^igotieQ, ia tbe amount of it, loss the dtaeount. 

' 307. The true present worth of a debt payable at n 
fnture timo without interest, is sneh a sum as, being put at 
legal interest, will" amount to the debt when it becomes due. 

\ 308. The true discount ia the difference between the 
whole debt and the true present worth. 

Tims is ohcayt an element Id the operatiooa of true discount. 

309. The correeponding terms of true discount and per^ 
centage are as follows : 

1. Tlip true present worth is ilie bate. 
3. Tiie rate "r \s tl;c ratp. 
3. The true discount is the percentage. 
A. Tliu whole debt is tbe amuunt. 



WRITTEN EXERCISES. 

310. To find the present worth and tnie discount.' 

1. Find the preseut worth and the true diseouutof $303.95, 
payable in 7 mo. 13 da., at &%. 

FXPLAKATiOif.— The amt, of f1 for 7 mo. 13 da., at 6% = $1,037, 
The prtunt worth is »30?.95 + 1.037 = »350. 
Tho (rue dineimnl, $263.05 - $350 = $13.95. 

I 1. Debt -^ nml. of%\ = present fporlh. 
FoHariAH: I ^ ^^^^ _ present worth = true discouTO^t 
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PERCENTAGE. 



Find the presenl worth and dixcminf, 
/r- 2. Of #614.40, doe in 4 mo. 34 da., at 6^ 

3. Of $3640, duo in 9 mo. 13 da., at t%, 

4. Of Wlb, dao in 1 mo. G da., at h%. 
^ 5. A morchant bays goods for $4300 on 4 mo, credit, bnt is 

offered a discount of 3;* for cash. If money is worth \% a 
month, what is tUo difference ? 

6. If I sell goods for §1250 on 6 months' credit, which cost 
me $1195 cash, what is my los a, money being worth to melOJJ? 

7. What ia the present worth of a debt for $1005, on which 
$475 is to be paid in 10 mo., and the remaii^der in 1 yr. 3 ma, 
tho rate of interest being 6^? 

8. What 13 the difEereuee between the interest and true dis- 
count of $130, due 10 mo, hence, at lOj,'? 

9. A person sold goods to the amount of $3750, 15^ pay- 
able in cash, 35^ in 3 mo., 30^ in 4 mo., and the remainder 
in (! mo. \Vbat reitdy money would discharge the whole debt, 
money being worth G^ ? 

PBANK DISCOUNT. 
311. Bank Discount h simple interest paid in advance 
to a bank, for the payment of u note before it becomes due. 

312. Dai/s of grace are three additional days, osually 
allowed by law for the payment of a note after tho expiration 
of the time specified in it. 

313. The maturity of a note is the expiration of tho 
whole time, including the days of grace. 

314. The term of discount is the time from the dis- 
count of a note to its maturity. 

315. The proceeds of a note is the sum received for it 
Sien diacountedj or toe face of the note less the discount. 



BANK DISCOUNT. 
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316. A protest is a rormul dGckratioQ in writing, mode 
by a. notary public, giving kgul notice to the muker aiid the 
iodorsera of u note, of its uou-paymout. , 

1. The ^Iiire tn protest a note on Clie third d&y of grace reieaspg the 
tndaiaera from all aliligatiou tu pay it, 

2. IT the third day of grace oc tlie matarity of a uole ucciirs un Sun- 
daj ot ». legal holiday, it must be pu.id uu the day pruviuus 



317. The corresponding lerma are aa follows : 

L The taae of the note is the bast. 

t. Hie rate ^ ie the rale. 

Z. The bank discount is the pcj'rCKia^e. 

4. The term of disoonut is the time. 

WRITTEN EXERCISES. 



J 



318. To find the bank discount and proceeds of a 
note. 

1. Find the bank discount and proceoda of a note for $450, 
dui^ in GO da., at G%. 

Explanation. — The tfrm of dbeouot is 63 da, 
The/dM of the note is ^iSQ. 

The dwcou/ij Is the int. of $450 for 03 da., at 6% ~ HTSS. 
The proceeds ase $450 - 91.7-25 = f445.275 (242, 3). 

( 1. Face X rale x term of disc't = bunk disc't. 
. Face — bajik discount ^ proceeds. 
Find the bank discount and proceeds of 



FoEinjLAa: ■ 



g. »3C8 for 00 da., at 7%. 

3. *597.50 for GO da., at G%. 

4. $684.60 for 4 ino., at 5%. 
6. $1080 for 78 da., at 6%. 



. 8875 for 3 rao. 10 da., at 6^. 
, T. tl250 for 2 ino. 15 da., at 5%. 

8. *480 for 4 mo. 13 da., at 10^ 

9. $940 for 117 da., iit1%. 

10, Find tlie bank discount on a note at G mo., for $673.50, 
at 6^. 

11. What will be the prfx^eeds of a note at 3 months for 
$1500, discounted at a bank, at 7^? 



PERCENTAGE. 

Ref|uii-od tho bank iliacount and proceode of a note ll -^ 
MSO, due ill 9 mo. 37 do., at 8^. 
13. FiiiJ the Uiffureiieo botw«eii the hank and the (niiil 
^-Oouiit on a note for S1500, due in GO da., at C^. 

Find the proceeds ol a 4 mo. note for $560, i 
I'Ajiril 1, :882, and diacounted May 15, 1883, al %. 

Find tho discoitnl aud pf-oceeds of notes, using tlic follomni 
I oouditious, all dates being iu the game year : 





rue. 


DMB. 


Tlmotomn. 


Dvofdi 


MUM. 


■» 


15. 


MOO, 


Scpl. 4, 


SO d«.. 


Oct 


10, 


<* 


IG. 


tcso, 


J»U. 1, 


4 mo.. 


M.r. 


4, 


f* 


17. 


jiaso, 


Muy 10, 


CO Ju., 


Jnne 


11, 


» 


18. 


11600, 


June 12, 


30 0«., 


Juno 


24, 


u* 


19. 


•375.00, 


Oct 17, 


3 mo.. 


Nov. 


14, 


1» 



20. Find tho proceeds of a noto for 11615, due iu 
leiih i}Uer<:iil, at ?^, discounted at bitiik. 

Wlidii n i\n\t> bears interest, find the di»cuiiDt on the amixiiit of ibi 

Find tiio malurily, term of discount, nnd proceeds of the 
I following notea : , 

f tiaaO . Nbw Orlcuis, Jane 12, 1883. 

31. Six months aft^r date, I promiao to [wiy Jah. Martin, 
W order, twelve hundred fifty dollars, with inlErvst at &%> 

\ Tslue received. Geo. Lank. 

Discounted at a broker's, Nov. 15. 

|497-^. Chicago. March IB. 1883. 

32. Three montbs after date, we promise to pay J. 0. Kllib 
\ oroi-der, four hundred and nincty*se?cn -^ dollars, with iu 
V Merest at ejg. Value received. IIadlet Bros. 

scounted at bunk, April 2U. 



BANK DISCOUNT. 315 

tfllfi^. Sis FR4NC18CO. Feb. 6, 1883. 

23. Two months after date, we jointly and severafly agree to 
pay John Bliss, or order, nine hundred sixteen -^^^ dollars, 
viitk int. at 2^ a mo. Value received. T. U. Kose, 

B. K Mauks. 

Discounted at Marine Bank, Feb. 31, at 10^. 

319. To find the face of a note. 

1, For what sum mast a note be drawn, payable in 90 da., 
at Q%, so tbat the proceeds may bo $5000? 

EXPHNATION— The baiik duiounl of $1 for 83 da., at 6% ia $.0155. 
The prucfedi o( $1 ia $1 - 1.0155 = 1.9845. 
Tliefaei oC the note is |S000 -i- $.9345 = $Q0TS.73. 

Formula: Proeeeds o/ noie—proceedti ofil ^/aceofnoie. 

Find the face of notes, the proceeds, time, and rate % of 
which are as follows : 

2. tI265 for CO da., at 6%. I 5. «357.36 for 30 da,, at 8%. 

3. tz:6.8i for 3 mo., at 7%. 6. 42844: for 8 mo. 9 da., at 7%. 

4. 11200 for 30 da., at 5%. \ 7. t236.28 for 00 da., at 6jg. 

8, Find the face of a 6 mo. note, the proceeds of which, dis- 
counted at 2% a month, arc $496, 

Find the face of notes, answering to the following data: 

Froccada. Hale. Time. Sitcofdii^r't. 'Raw. 

*U0, Mar. 10, 60 da., JIar. 10, 6%. 

9380, April 16, 90 da., May 19, 6%. 

tl260, Jan. 15, 4 mo.. Mar. 13, 8%. 

12. Owing a man $575, I give him a CO da. note ; what 
should be the face of the note, to pay him the exact debt, if 
diBcountod at J^ a mo.? 

13. Find the face of a note which, discoanted at a broker'a 
for 110 da., at 1% a. mo., will give aa itB proceeds 1187.50 ? 
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p P ART lAL PAYME: 

■ 3S0. Partial payments are paymentB iu part of ib 
KWUount ol'a not«, bund, w othtr obligatiou. 

I 321. Indorsenieuta arc the acknowledgment ol bi 

I toymenta, written ou the ba«k of tlio note, bond, etc., elatinj _ 
Wxae time and amouiit of the tame. 

I 323. U. S. CouBT Rule.— I. Find Ike amount of iktgim 

wprincipal to a time when the payment, or the sum of Ike jiaj- 

iments, equals or exceeds tha interest due. 

I Si. Subtract the payment, or sum of the payments, fron tki 

l-maount, and treat the remainder as a new principal. 

1 3. Proceed in the mme manner tcith the new principal, 

I tach succeeding one, to the time of settlement. 

I WRITTEN EXERCISES. 

323. To compute interest nn notes and bonds, wlien 
partial paytuents have been made. 

tlSOO . Nbw York, April 1. 1881. 

1. On demand, f promise to pay to /A« order of Chas. Bat, 
fifieen hundred dolUra, with interest at 6%. Value received. 
S. M. Perkins. 

On this note were endorsed the following payments: 
Sept. IC, 1881, *250; May fi, 1883, »32o ; June 24, 1883, 
fit5. What waa duo Sept. II, 1883? 

First find the difieroneo between the snoceealTe dates, bj 
■rranging a " Time Table," as follows : 

Writ^ in the fimt column, in their order, the diita of Qm 
note, the date of each payment, and the date of 



WEti Be 



PARTIAL PAYMENTS. 



I Becoiid column, write the differenoo between each 
and the gucceeding one, beginning at the top and sub- 
;ing dowQwai-d. 

. the third columu, write the pajimenta in their order; 
in fourth the face of the note, and as the work progreasi 
8 tilfio the amount due after each payment, to be regarded! 
new principal. 



each ^^^ 



MO. DA. DTFFEIIE34CB BllTWBEN DATBa. PAYMENTS. PMNCIP, 



[ 4 1 



\ G 24 



, da. 



S350 
$335 

«675 



$1500 

$1301. 2i 
$965. 74rii 
$356.4irf 
*;3fiO.S7 



) moQthB oi 



15= 5i or 1G5 

30= ri or 230 

18 = 13.6 " 408 

15 = 2i " 75 
I computing Iha interMt, tlie time may be reduced 
, as shall beat be adapted tu tlie method UBod. 

he reAM&ion need not appear in the tabic. t!ie design of the aboTS' 
5 to show the iwnpleled work. 

Te give the eolution of the preceding example in full, using the 
. Rale and the method by cancellatioo, Itavlng the cancelling to tlia 
nuity of the pnpil. (74, Note 2.) 

fter arranging the table, compute the interest on the principal from 
late of the note to the time of the lirat jiaTmeut. or for 5 Qio. 15 da., 



FiasT STEP. 


SECOND fiTSP. 


$1500 Prin. 


$1391.25 1st new prin. 


.06 Rate. 


12 .06 Riite. 


11 Time. 


3 23 Time. 


141.23 Int. 


$49,497 Int. 


500 


J1291.25 


1641.35 Amt. 


tl340.747 Amt 


S50 Payment. 


375 Payment 


IS91.25 l8t new prin. 


$985,747 8d new prin. 



FERCENTACE. 



TBInD ItTKP. 

*:9C5. 747 2(1 new priu. 

.00 Rate. 

13 13.6 Time. 

t(!5.G7 Int 
965.7 47 

tl031.417 Amt. 

67fi I'ayment. 

»35G.417 3d iiuw pHii. 



FWITITH STEP. 

»36ti.417 3d new 
12 .06 Hate. 

30 75 Tinio. 

t4.45a InL 
t356.417 
d«s.t3(J0.873 Lafitac 



The Bimplicitr, brevitf, and pmctkal chamcter of the ft 
Oielliod, make U vusLlj Huporior lu thu olU muthoda. 

^00. Macon, May 7. 

3. On demand, wo promise to pay to Bol>t. E. Pi 

order, three tlioui^iid doUare, with iuterest ut 1%. Va 
ceived. J. W. fiuBKS & 

Indorsed as follows ; Sept. 10, 1S82, t25 ; Jan. 1, 
1500; Oct. 25, 1883, $75; April 4, 1884, $1500. W 
mained due. Fob. 20, 1885 ? 



1882 5 7 

1882 9 10 

1883 I 1 

1883 10 25 

1884 4 4 
1886 2 20 



PAniBHTB. 



$3000, principal 
♦2611.50, Istne 

«12(i6.53, 2d ne 
Ans. 11344.35, last a 



ObHcrve. tlio first payment is Um tlian the int. diiR : lienw, ■ 
till) Int. to thu tiino of tlie aecond iwy't. ur far 7 mo. 24 da., KDd 
the Huia of tliu two iml^t'ih, Ttic aamc tliiiig uccure \a tlie lliirU | 



»25 1 
SoOOl 

•1500 



PARTTAL PAYMENTS. 219 

Ban Jose, Feb. 1, 1886. 
!. Three months after date, I promise to pay to the order 
I. H. Allen, five hundred dollar's, with interest at \\% a 

HJth. Value received. John Swett. 

ladoreementB : May 1, 1883, $40; Nov. 13, 1885, U^-. 
r 1, 1880, IW. What was due Sept. 16, 188C ? 

Kacike, May 1, 1883. 
. Nine months after date, I promise to pay A. H. SrnAnuB, 
■del", four hundred seventy-five aud -^ dollars, with 1% 
Value received. B. B. Nobthrup. 

rhe following payments 'v^va made on this note: 
Deo. 25, 1882, 450. Sept. 1, 1883, $25.50. 

July 10, 1883, $15.75. June 16, 1884, *104. 

3 due April 13, 1885 ? 
. Find what would he due on the same note Oct. 10, 1884, 



« 



. D. W. McWilliams holds a bond against Jacob Goaler, 
dated June 20, 1882. for «4800, on interest at 6^. Indorss- 
tocuts: May 5, 1883, «1200; Aug. 14, 1884, «!f60; May 12, 
1885, *2000. What will be due Nov. 24, 1885 ? 

7. A note for «900, dated March 10, 1881, payable ou da- 
tnand, with interest, at ^%, bears the following indorsements: 
July 3, #175 ; Oct. 31, *384.50 ; Jan. 6, 188--i, *310. What is 
due May 16, 1882 ? 

8. What would ha due upon this, if settled Nov. 15, 1883. 
at J;? a mo, ? 

9. A mortgage for 13840, dated Rochester, April 1, 1879, 
bearing: int. at h%, has the following payments indorsed upon 
it: Jan. 1, 1880, $550; Aug. 7, 1880, 41000 ; Feb. 10, 1881, 
♦790; July 13, 1881, ^204^0. What umount wdl be dug 
April 1, 1SS3 ? 



^?w 



rEXCSMTd^. 



■f €) i ip pl »ii on if cAchh 
of Boiec and of in 



32C TV iDflonsig 
bgr Bwnfasnu ta the 
eoaoU nmaia^ a jev or 



MncAxnur Bcxk. 

1. AtuJ th4 ajMUHl of lis mote or dM /nm iUJia$bi 
I ttnu 0/ MeUUment. 

2. Find the amount of taeh payment fnm iU dat» bA 
l^m« of itltUiMnt. 

. Hulilraci the turn of the atnewUe of pagmeni* from H 
t-anuntnt of the note or debt. 

An anrurale ft|i|ilicatt'iii of lUs rale nqnfn* ibU tlic time shoaUbf 
I wdaccd U> ihD*. Kllowlog SUA da. lo the je»r. 

1, On a note for WOO at 7%, dated Feb. 15, 1884, ware ft 
I lolluwiiig iridorsementfi : Mardi ^5, 1884, 1150; Judo li] 
1684, $76 ; Oct. 10, 1884, tlOO. What vaa duo Dec. 31, 1! 

BOLnriov. 

Ami. of Vm from Feb, 15 lo Dec. 31, 318 da., 1636.71 

" 1100 " Mar. 20 ■■ " 281 d«., $158.08 
" (170 - Juno 1 ■' " 313 da.. 78.00 

■' 1100 " Oct 10" " 83 da., 101.57 _S.Tril 

BdI. due Dec. Bl. ISM, (SMH 

S, A note for J050, dated Jiin. 25, 1883, payable in 9 mo, 
at 7;S^ int., hud tho following indorsements: Mar. 2,1883,ta3S; 
May 5, 188;f. *I74.10 ; June 29, 1883, $187.50; Aug. 1, 1883, 
I7U.15. I''ind the balance due ut tliD time of its maturityf 

3. I'aymouta wore made on a debt o( #1750, due April!, 
1888, uH fullowa: May 10, 1883, »190; July 1, 1882, »830; 
Aug. B, 1883, #045 ; Oct. 1, 1882, «373. What was do* 
Deo. 31, 1883, iiitoroat at 0^? 

t, Now Uamp 



JTOCKS AND INVESTMENTS. 1 

25. A corporation is a body of individualB, or a cota- 9 
f, autliorizcd by iaw to transact buaineas oa one person.. M 

26. Stock is the capital or money BubGcribcd byacor"fl 
ition to carry on its business. m 

27. A share is one of the equal parte into wliicli tha 1 
k of a corporation ia divided. I 
lie raltie ot s shara vftries in diflbrent companies. When not otheK^ 
stated, $100 will be underBtoail to De tlie value. I 

38. A certificate of stock is a paper issned by a cop- J 
ition specifying tbe nomber of shares to wliich tbe holder,] 
ititlcd, and the original value of each. I 

20. The par value of stock is the sum for which tha J 
.) or certificate was issued. I 

30. The market value of stock is the sum for which ' 
111 be eok!. 

ock ts at par when ita market value is 100% ; above par, or at b 
iiujn, when its market volae is abovo 10(1;^ ; and belOW par, or 
iiseoJtnt, when its market valne is below 101t%, When etocl 
it ia quoted at 100 ; when it ie 5 ^ above par, at 103 ; when it ia S^ _ 
H par, at 05. 

31. A stock broker it 

I commission, called brokerage. 

33. Prrmiimi, discount, and brokcvnffe are each ] 

'■centai/e computed npou the par vaino of the stock. 

"iS. A flfi'idend is a sum paid to the stockholders from J 

profits of the busineas. 

videnda and aaaeBsineata arc a perceiUaje cumputcd upon the p 



who buys and sells stocks 1 



PERCENTAGE. 



i 

^^H 334. X^tt enrnings are the moneys left from tlio prolits 
^^B.of a busiDess after paying expenses, losses, and the interest 
^H npon the bonds. 

I' 



335. A bond ia a written instrnmcnt secnring the paj- 
' meut of a sum of money at or before u specified tima 

D by brokeiB ure Ocivemment, State, Citr, 



336. A coupon is a certificate of interest attached to a 

bond, to be cut ofE and presented for payment when the in- 
terest is due. 

Bonds are gaoled In commercial langnagpe hj fbo rate of intenat 

nhicli tliey benr. Thus, U. 8. booda bearinft 6 % int. are qnoted as U.S. 

. C'b: U. S. bonds bearing 4^^ int., payatilci in 1801, are quoted aeU.S. 

[ iya,-9i. 

I Bands issued by States, cities, etc. , are quoted in a similar Tnannsr. 
I Thus, S. C. 6's are bonds bearing 8% Interest, issued by tlie State ot 
r South Carolina ; so, also. Mo. 7*s, N. T, B's, etc. 

L 337. The corresponding terms in stocks are as follows : 

I 1. The par value i.s the bam. 

I 3. The rate % of premium or disoount is the rate. 

I 8. The premium or discount is tlic percentage. 

r 4. The market value ia the amount or difference. 

W R ITTEM EXERCISES. | 

I 338. Find the cost ' 

K 1. Of 250 shares of Lake Shoro E, R. etock, fho market I 
KValae of which is 104J, brokerage J^. 

i Solution.— (lOlJSt +iSS) of $100 = ifil05, cost of 1 shore. . 

I 1105x350 = $26350, cost of S50 shares. 

I FoKjnniAa. J 

I 1. Par value + premium, or — discount = marf:et value, 3 
Lj. iMarhei value of 1 share + brok&rage) x No. shares = cgtffl 



STOCKS AND rNyESTMENTS. 223 

■^ 3. Find the cost of 250 shares of WcBtern tlDion Telegraph 

stock, market valae 97}, brokerage ^% ? 

' 3. A broker bought for me 15 onc-thotisand-dollar U. S. 

6-20 bonds, at IISJ, brokerage \%. What was their cost ? 

-^ 4. Bought 120 Bhares of Pacific R. B. stock, at a discount of 

^^%, aod sold tho some at ud oUviiuce of 12;^. What was my 

gain? 

339. Find the number of shares 

1. Of bank stock at 105, that can be bonght for $25260, 
including brokerage at ^%'i 

SoLirnoN.— (105;S + iS)of |100 = $105], cost of 1 share. 
$25360 -!- I105J = MO. No. o/t/iar^a. 

FoBsiFi^ ; Xo, of shares = investment -^ co»t of 1 share. 

^ 2. How many shares of telegraph Btocb can be bought for 

tl234D, at 10^; diseount ? At %^% premium ? 
^ 3. How many shares of Mo. 6's, at 97}, brokerage \% will 

$21560 purchase ? 
^ i. How many shares of the Bank of Commerce, at llOi, 
' can be bought for $22507.50, brokerage i%? 

r 340. Find the amount of tnveslmmi 
L 1. In U. S. 5'b of '81, at 111, bo as to realize therefrom an 
[ annnal ineomo of $2500 P 
I eoLunoN,— $2500-1-1" 
$1U, price of I sliare 



PORMULAH : 



Given mcome-^inc.of J share=No. shares. 
Cost of 1 share x No. shares = investinent. 

y 2. What sum invested in Tennessee 6'b at 85, will yield an 

annnal income of $1800? 
— <i. What sum invested in any stock at lOoJ, which pays 5% 

fiemi-nnnual dividends, will secure an annual inoomo of $2000 ? 



percentagb. 



F 

^K 341. What annual income 

^B 1. WiUbor9alisedbjinrceting#3!32COiii4};;;;band 

Hi 93^, brokerage {% ? 

^B BoLVTTON,— (031?^+l^)ortt00 = f/aZJ. mat of 1 fllmre; 

^P «322<IU -•• |»3.TQ = 210. Ko. of HliBnu ; 

^B (4.50, Incorno on 1 aliure x 240 = |I080, fotiij ineanu. 

^1 Tji^,...... . . Inivslment 

E 3. 



PoEMtrLA: 



co«( of 1 share 



I i akar« = total iwnl 



What income will $19660 investod io U. S. 3(8 
yield, brokerage ^% ? 
-^ 3. If 148000 is invested, i in 5% Btock, at 05). and ) iD B] 
stock itt 113, broki^ragc ^%, what anmial income is eecurod? J 
^^ 4. A farm whicb rents for 1411.45 per annum, is sold (t 
«8329, and tlic proceeds invested in 5f„ bonds at 105, broVei* 
Age i%. Is the yearly income increased or dimiuiabedt U 

row much ? ^ 

343. Find the rale of income 
1. Realized from bunds bought at 113, and payin;; 4% « 
Biinual dividends. 

BXPIANATION,— Slnc« f 113, the cost of 1 ahurc, pays $8 aonunJIj, ti* 
iiu3omoiBy{|Ortheinv(»tmont, or y^, of 100;^ "= 7^;% 

Annual income per share 
cost per share 



Formula; 



- = rate of income. 



,- 8 What per cent, of his money will a man obtain by in* 

vestmg in 0;g stock at 108^? At a discount of Ifl^? 
>- 3. If stock paying 10^ dividends is at a premium otVH^ 

what % of income will be realized on an investment in it? 
^ 4. Which will yield the better income, Q% bonda at 110, or 

B's at 75 ; 5'a at 70, or 6's at 80 ? 
/ 5. Which is the more profitable, and how much, \jo bnj 

N. Y. 7*8 at 106, or (i% bonds at 84 ? 



EX CHANGE. 

I Exchange is a metliwl of remitting money Trom 
ice to another, or of making payments by written 
K called bills of exchange or drafts. 

; Exchange is of two kinds — domestic b-hA. foreign. 

, Domestic or inland exchonge relatea to re- 
8 made between diiTcreut places of the sumo country. 
landhSl of exckange ia cammonl7 called a dTaft. 

, A draftovbUl of exchantfe ia awrittcn request 
r upon ono person to pay a certain sum to another per- 

', or to his ordLT, at a specified time. 

The drawer of & draft or bill is tho party who signB it ; the drawee 
I Ibe part; to whnia tlio order is addressed, and whea he accepts the 
ider. he becomes the aooeptor. The payse is the party to wiiom 
ba money is directed Eo be paid. Tlie buyer nr remitter in the parij 
AopurchuBes it. The buyer aoii payee may bo the same party, 

A sight draft or bill is one that requires payment to be made wliea 
frttenttd. 

A tims draft or bill is one that requires payment tn be made at a 
enaln spociBed time, afier data, or after heXnsf ptesented. 

347. The acceptance of a draft or bill is the ngreement 
ly the drawee to pay it at maturity. This is done by writing 
he Word " Accepted " across the face of the bill and signing it. 

Three days or grace are allowed on lime drafts, the eame as on notes, 
istnot on aiglit drafts. WhenablU \eprQtetted for nonjiccoptftQce, the 
IMwei is bound to pay it immediately. 

348. The course of exchange is the current price 
aid in one place for bills of exchange on another place. 

J the fluctua- 



i26 PERCENTAGE. 

349t In excbttiigo, the following arc corresponding (fftll 

1. The face or the dr>n Is the bam. 

2, The rate % of erchange is the mtr. 

3, Tlie premium or dlsooiuit Ib iLe pfrrrtKaya. 

4. The COBt of the dnft is Uie airutant gr dijf^cnce. 

WRITTEN EXERCISES. 

350. Find the cost of the foUowing sight drop, at lOlf 



»I750. 



Stoinofikld, July 1 



At xig/if, pay to the order of L. A. Quay, S/cn'oADk 
hundred fifty dollars, and chargv the same h the atxounl if 
0. U. Baekb. 
To BAn.Br & Norsa, 

Portlonil. Me. 



Boi-TmoM.— »1750 a l.Oli = fITTl.STJ. eort. 

( 1. I + rate of'pirmium i 
- rale of discount j 
Find t!ie cost of sight drafts 



FoKMULAs: I'hcex \ 



2. For »1590, premium J^. 

3. For «840, premium 2%. 

4. For 8184.50, prem. 11%. 
a. For 41120, premium IJ;^, 



6. For tiaOO, discount it 

7. For 8-2480. discount UJ 

8. For JJG0.S0fdiecouatl4 

9. For«784.50,di3conntliS- 



10. Find tlio cost of the following fime draft, at If^ pi» 
niuni, ioterest G%: 




Solution. - $1.0175, course of estli. ; fO055, bonk dia. it |1. 
Id.; fll.OlS, «»to[eicli. of^l; $l.Q12x200.S() = S^2.91,cost<; 

Formcla: Farexcox! n/H exchange = cnst of draft. 
?ind tiie cost of time drafts 

11. For fiTSO, at 30 da., premium l^%, interest G%. 
:2. For J5375, at 90 da., discount \%, interest 1%. 
.3. For «6400, at 90 da., premium 1^%, interest G%. 
,4. What muet be paid in Pliiladclphia for a dvufc oi 
Hi, drawn at 90 da., for *4800, the couree of exchange h 
; 101 1, and interest C^ ? 

J51. Find the/ace 

L. Of a sitjht di-aft, lioiiglit for $711.90, discount \\%' 
Soi-imoK.— $711.90 -1- .08875 = *7ao. /««. 
!. Of a draft on St, Lonia, at 90 da., bought for $4500, 
:hange being at 101 J^S P 
toLcnoN. — $1,015 = cnurao of eTchinge ; 
S.OiS.'J - bank diB, of $1, for 03 da., nt G^ ; 
1.9035 = cost of eschango of $1 ; |4500 -s- .9995 - $4503.3.'), /a. 
■"oBMrLA. : Cost of draft -h cost of $1 exchange ^ face. 
i^nd the face of a sight (^raft bought 

:. For «840, premium IJ^. I 5. For 42600, discount \\%. 
: For *1675, premium \%. I 6. For «973.50, discount }^. 
. An agent in Syracaso, N. Y.. having *1334.74 due hia 
ployer, is instructed to remit the same by a draft drawn at 
lays. Find the face of the draft, exchan^re being lOlJ. 
. What is the face of a 60 da. draft, at ^% diBCOunt, that 
be booght for *750, money being worth 7% ? i 

. How large a draft can be bought for $1875, payable ^ 
3a., exchange being IOI4, interest %%"! ■ 

0. Aa agent sold 3780 lb. of cotton at \l\ cts. a pounA 
Ilia commission is 2^;*, and exchange 98^^, how large a 
^ can he buy to remit to his consignor ? 



I 



DN OF PAYMENTS. 

352. Equation o//wif/»)fiif« is ibe process of Oudinf 
^ tiie average time for the psjment of eevenU sums, due at ilil 
fereni lime^, without loss to debtor or creditor. 

^53. The equated, time is the date at which the seTCul 
debts may be discharged br one pajmeot 

354. The term of credit is the time at tbo expiratiM 
of which a debt becomes due. 

355. The average trrm of credit is the time to 
elapse before wTeral debts doo at diflerent dales may all h 
paid at oace, without loss to either party. 

WRITTEN EXERCISE*. 

SoG. To find tlio «qiiat4>d lime nnrt tho average of 
terms of rrettit, beg;luuin{; at the same date. 

1. Of S300 due in cash, (500 due iu 3 mo., $;fiO due in 
8 mo., and 1950 due in 10 mo. 

ExPLiSATJOU,— On $300, the flwt 
pajmenl. there is no iDtereet. since il 
U due in cash ; the int. of jCtOO for 
3 no. is the same aa the int. ot (1 tar 
1500 mo. : ihe int. of (750 fnr 8 mo. 
ia the nime ts that of ? t tor BIXX) mo. ; 
and the int. of (030 for 10 mn. is the 
•&me u the inl. of |1 for 9000 mo. 
Therefore, the whole amt. of mtereet is that of |1 for 1500 mo. + 01X11} 
mo. + 8600 mo., or ITOOO mo. : but thu whole deht iB$2.Wa; and the in 
terest of (1 for ITOOO mo. ia eqoal to the interest of (2500 for y^I ^ 
17000 mo., or 0} ma. < 

2. Find the average term of credit of (800 due ia 1 jaot 
1760 due iu i mo., and $1000 due in 6 mo. 



SOOx 





= 





600 X 


3 


= 


1500 


760 X 


8 


= 


6000 


J50X 
2500 


10 


) 


8500 

17000 

«1 



EQUATION OF PAYMENTS. 229 

BuLE. — 1. MuUipltf each pnt/menl by its term of rredit, and 
divide the sum of Jftp products hy the sum of the payments ; 
the qiwtient is the average term of credit. 

%. To find the eqnat«d time of payment— ,4 rft? the average 
term of credit to the date at which the several credits begin. 

3. On the first day of December, 1880, a man gave 3 notes, 
tlie first for 4500 payable in 3 mo. ; the second for $750, pay- 
able in C mo. ; and the third for $1300, payable in mo. 
ffhat was the avemge t«rm of credit, and the equated time of 
payment ? 

4. Bought merchandise Jan. 1, 1883, as follows: t350 on 
3 mo., $500 on 3 mo., $700 on 6 mo. What is the equated time 
of payment ? 

5. A person owes a debt of 41630 due in 8 months, of 
>'hich he pays J^ in 3 mo., ^ in 5 mo., -( in 6 mo., and ^ in 
7 mo, "When is tho remainder due ? 

6. Bought a hill of gooda, amounting to 41500 on C mo. 
credit. At the end of 3 mo., 1 paid 4300 on account, and 
S mo. afterward, paid $400 on account, giving my note for 
the balance. For what time was the note drawn ? 

.™vn . , V , 300 X 4 = 1200 

EiPIiASATioN.— 4300 pnid 4 mo. before 

it is due, and JtiH), 3 mo. before it Is due, . "" V-i — ^ 

axe equivalent to tho uso ot $1 for 2000 800 ) 2000 ■ 



,1 tlie use of $800 (the balance) for 



2* 



2i mo. bej'Oltd the ocig'inal tiitta. Ilatico, 

the notawnfl dmwn for 4; mo. after the {0 mo. — 4mo.) + 2Jni(X 

second pajmen t. =: 4 J^ mo. 

7. On a debt of ^2500 dno in 8 mo. from Feb. 1, tho follow- 
ing payments were made: May 1, S350 ; July 1, $300; and 
Sept. 1, $500, When is tho balance duo ? 

8. Find the average term of credit, and the equated time of 
payment from Dec. 15, of 4235 due in 35 da., $350 due in 
fip da., and $750 due in 00 da. 



Kio 



PERCENTAGE. 



9. Doc. 1, IStiti, bonght goods to tbo omotint of I 
torms as follows : %^% in cash, 30,'; m 3 no, 20$ in In 
and tbe balunco io 6 mo. Find the cquau^i time of i<iiyim 
and iliu cash value of the goods, comjiutuig discount ut 1% 1 

:{.'>7> To find the ctiiiiitcd time niid Mie arenifvofi 
IcriitM ut' credit begiuuiug at difl'vrent ilatr«. 

L. 0. Hill bought goods of John Bosch as fullon: 
Junu 1, 18S;i, uoiouutiiig to I35U on 3 mo. cnnlit; Julj'Ut 
\mi, %\m, oil 3 mo. ; Aug. 10, «150, oti 4 mo. ; and SopLlti 
ttiUOf ou t) mo. Whut id Ibe etiuatcd time of paj'iucut i' 

$360 due Ang. 1, 300. (^11. 

400 " Oct. 15, 400x 75 = 80O00 

«K) " Dec 10, 430X131 = S8&S0 

000 " Mm. 13, ^-323 = 138800 

1800 leOO ) 283750 

12St 

nonco tliQ cqaatud tlmo is 124 da. from Aug. 1. or Dee, S, 

Exin,ANATioN.— toniputinjt the terms of credit from Aoj. 1. tb I 
tarlUtl date st wliicli auy of the delita bocomo dttp, wo Bnd tho Icmn "I 
«reili[ in !>□ troia Aug, 1 t<> Oct. 16, 75 da. ; lo Dl-c. 10. l:ll da., ami » 
Uarcii 19, 233 do. Tlie nverogo torm of creJil is Uiereforo 134 dk (ro { 
AQg. 1, and the equated timu Ike 8. 

pRnor.— AaxmnB wi the atandanl time the latest date, March 
Opuniilou will tLcQ bo aa rolIowB : 




xi^U 



p 1b 00 do. previous to March 13, or Dm, S- 



EQUATION^ OF PAYMENTS. 231 

2. TeflEt, Weller, & Co. sell to R P. Griffing the following 
3ills of goods: March 1, 1885, on 60 da., $800; April 15, on 
^0 da., $350 ; May 20, on 4 mo , $3800. 

What is the equated time for settlement ? 

EuLE. — 1. Find the date at which each debt becomes due. 

2. From tlie earliest of these dates as a standard, compute 
iJie time to each of the others. 

3. ITien find the average term, of credit and equated time as 
in (356). 

Proof. — Compute the terms of credit backivard from the 
Idled date, and subtract the average time from that date for the 
equated time. 

If the earliest date is not tho first of tlie month, it is more convenient 
to assame the first of the month as the standard date. 

3. Bought mdse. as follows: Jan. 15, 1884, on 4 mo., $^375; 
Feb. 3, on 60 da., $550 ; Maich 25, on 4 mo., $1100 ; April 2, 
on 30 da., $250. Find the equated time. 

4. M. H. Decker bought of Halstead & Haines the fol- 
lowing bills of goods on 4 months' credit : 

Jan. 1, 1882, $650 ; Feb. 10, $380 ; Mar. 12, $900 ; Mar. 18, 
*350 ; April 3, $600. 

Apnl 5, he discounted his bills at 2% per month. Find the 
equated time of payment, and the discount. 



[ES MAriKEWS 


to 


Thomas Barr, Dr. 


March 10, 


1884. 


To mdse 


$835. 


" 18, 


« 


ti a 


320. 


" 26, 


€€ 


<i << 


475. 


April 5, 


<C 


€< a 


600. 


" 12, 


<t 


<< c< 


250. 



Allowing 30 days' credit on each of the bills, what is the 
iquated time of payment? 



RATIO AND PROPORTI 




1358. Ratio is tho rc-lation between two ntunbcn of 
lame (limominutioii, dxprcBflod by the quotient of the 
diTideil by tbo second. 
Thus, llio rutitKif 13 lo4i3l3-*-4 = 8; of 8 lu 9 Is 8*9 = |. 
HHQ, The sif/n of ratio is tbo colon ( ; ). 
TliDB. tlie rutio of to 3 is Piprneaed 9 :3, or O-f-S, or In the hm4* 
fraction 5, and la rcttd, iLo mtio of \o 3, or B divided by 3. 
Tlio tQnUB of n ratio are the numlKire comiiured. 
The antooedont is tlie tiret Utrm. or tliu dividend. 
Tlio oonaequeat is tlm spnutid iprm, or tho di\-iaor. 
Tho two terms Ic^lhcr form a couplot. 

360. A simple ratio is tbe ratio of two nnmberBi 

"niUB. 6 : 8, tl3 1 93. &nd fl mi. : 27 roi. ore gimpU ntttut, 

361. A compound ratio is the ratio of tho prodntf 
of tho corresponding terms of two or more simple ratios. 

TliUB, tlie laUo compoanded of the simple mllos, 

9:iar'^'*"P'™«^]or. 6x9:4-18 [ = «=«! 
Or, |xft = i = 8-.a. 
When the multiplication is porformed, tlie nniU la a ample ratla 

362. The reciprocal of a ratio is 1 divided by the rati*- 1 
TliuH. Iho ratio of 4 to 5 is 4-. 5, or \. nnA \ii rtdjiroeal is l-t-) si' ( 
Beciprooal ratio is BometiniFS caiM inverse ratio. 
Tbi) ratio of Iwu fraetioiii is obUiined by rediicinK them to ■ ontnniO' ' 

di^DEiminalor, when ibpy aro to earh olhut an iboir Dnnifniton (ISA). 

If tho tomis of a ratio arc deuoiuiiiale uiimberB, tlicy iiiiiat bo toAaff^ 
to the Bune unit value. 



R^ TIO. 233 

363. Since tho antecedeut is a dieidend, and tbe conge- 
qnent a divisor, any cliaoge iii either or both of the terms of 
a ratio will affect its value according to tbe laws of diiisiou, 
or of fractions (73, 103). Hence, the following 



Principles. 

L Multiplying the antecedent, OT \ 
Dividing the consequent, \ 

n. Dividing the antecedent, or 

Multiplying the consequent', 

HI. Multiplying or dividing both 
antecedent and consequent bi/ 
the same number, 



Multiplies the ratio. 



\ Divides the ratio. 



Does not VHAifOE tht 

value of the ratio. 



^ 



The relations of ratio, antecedent, and conueqaent to each 
other are such, that if any two are given, the other niay In. 
found. Hence, tbe 

The antecedent -i- consequent = ratio. 

PoBMULAS : \ 'k.. The antecedent -=- ratio — coiisequent, 

. TIte consequent x ratio = antecedent. 



WRITTEN EX ERCISES. 

364. ExpreBB in the lowest terms the following ratios : 

1 . 6 to 43. I 4. 84 to 60. | 7- | to |. 

2. 80 to 130. 5. 6J to 78. 8. ^ to ^. 

3. 21 to 147. I 6. 3J to 16^. | 9. ^ to ^. 

10. The consequent is 16 and the ratio ^ ; And the anta- 
cedent, 

11. Antecedent 14.5, ratio 3; find the conacqueuL 
13. Consequent |, ratio J ; find the antecedent. 
13. Antccodont J of ^, eonsequeut .75 ; find the ratio. 




PHOPOKT/Off. 
Fiud tho ratio in loweBt terms of 



I U. 1 mi. to 120 rd. 

' IS. 3 gul. to 2 t\i. 1 ]>t, 

I 16. 8 yd. to 9 inches. 

. %1M to t.34. 



I 



18. 1 wk. 3 da. 12 hr. \o 9 wk. 

19. lOA. COsq.rd. to C A. 110sq.l 
ao. 85 bu, 3 pk. C qt. to 40 bu. 4.6^ 
21. 7 cwt. 40 lb. 10 fi T. 8 cwu 

Find tlio reciprocal of tiio nitio of 75 to 15, 
23, Find tho reciprocal of tho ratio of 2 qu 1 jit to 4 gi * 
t qt. 1 pt. 

PROPORTION. 

IIG5. A proportioti is an oquation in wtiicli eiicii i 
ber is a i-utio ; or it in an equality of ratios, 

Tho cqualilf of two ratiue tauy bo Indloatod \>y tho sign =, or I 
dnubli^ cnlon (! ; ). 

TliuB, vro may iudicnte Uial tho ratio of 6 to 4 la equal to that of B mI . 

In BD7 of the foIlowluK ways : i 

S:4=0:8, 8:4::fl:8, | = ®, 6 + 4 = 8 + 0, |j 

This proportian, In any of itn fomm, Is road, TTieratiaofS toi it 
to the ratio «f BtoS, or, SUtai at C, ia to S. 

30G, Since each ratio consists of two terme, every propor< 
tlon must contjiat ot'at leuat/our ^i^rms. Eooh ratio ia colled 
a couplet, and each term is called a j}i'Opitrti.tmat. ' 

367. Tho antcnedeiitH of a proportion are the Jirst mi 
third terms j tho connequentM aro tho second and /owri* 
terms, 

368. Tho extreniett arc l.bo first and fourth terms ; thi , 
menna aro tho necond and third terms. 

In the proportion 6 : 4 ; : 10 : It, 8, 4, 10, e.ail ars tho proptiiliimaU; 
8 : 4 ifl the Jh-nt mmplet, 10 : the leeotul couplet ; 8 and 10 am tho "nK- 
eedenti. 4 and G are thu coaaequenta; B and 5 aro Uio txlremet, 4 and ID 

WUcn tlio Iwn menns are the name nunibt-r, that number la laid to bt 
mean proportioaal butwoon the two uxiremes. 
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, A ainiple proj>ortion is an expression of equul- 
B between two simple ratios. 

4 : e = 5i ; 11, and 8 ; 13 = 10 : 15 nre simple propiyriions. 

. An expresajon of equality betwe«n two ratios, one <)r 
iiof wiiicli are compound, is sometimes called a com- 
fiud. proportion, 

, [ = 14 ; 38 ia n proportion, compoaeii of a compoanil and 
riraplo ratio, and rosy bn rend, 3 x G ia to 4 x 9 hs 14 is to 28, equivBlont 
the simple pcopnrtton 18 : 3H = 14 : 28. 

371- The solution of problems in proportion depetiils upon 
ke following 

PRiirciPLBa. — I. Hie product of theejtremex of a propoHion 
^equal lo the product of the means. 

II. The product of the extremes, divided by either mean, will 
hre the other mean. 

III. Tiie product of the means divided by either extreme will 
ive the other extreme. 



WRITTEN EXERCrSES. 

572. Find the term omitted, and represented by x, in each 



f the following proportions r 
1. 8 : 53 = 20 ; a:, 
a. 13 : ar = 1 : 144.- 

3. a: : 20 = 120 : SO. 

4. 180 : *4 = « : 8. 
6. 3.5 : 03.5 = 5:3:. 
6. tl75.35 ; $j; = i : 4. 

r. 4J yd. : ;e yd. = $9| t WTl 
a X : 9.01 = 10.05 : C.35. 

_«_ 16.05 

9.01 ~ 5.35 ■ 



10. |y 



xy±=^^.%5. 



230 PROPORTION. 

3T3. Tlie proper arrangement of the terms in tho form 
a proportion is called tlio Htatetitent of ttio questiou. ! 

1. If 4 tons of coal coat $24, what ia the cost of 13 tons ^ 
BXPI.ANATIOS.— SineeiT. btatembnt. | 

nna la T. bavo the same 4 T. : 13 T. :: Wl : %£ 

unit vftluc, tlipy can bo com- , 

pared, and form o&e couplet 

of the propurtioa. For ilie 

same rmsoii, 4124, the cost of 

4 Ions, and %i, tlio coat of 13 1«&B, foroi the other couplet. 

2. If 8 men potq 4330 in 8 da., wliat will 12 men cam 
4 da.? 



.^XPL A B ftTION. — All 
MltenaH in this exam- 
ple appear in couplets, 
except f 330, whicU liaa 
the eame uult vniue aa f.21^ v T? v i 

the required t^rm, and ^x = ??^^^ ^ (.340^ pJ^^_l 
is made tlie thinl term * '^ " 

of the proportion, and $x tbo fourth. 

The value of the required term in this example dopenda upon 
conditions : let, tlie number of men at work ; 2d, tho number of A 
they work. 

('nnflider each condition aepayaUl!/, and Brrin^ tlic tprma of then 
nnit value in eoupUti. Then find the required term bj Pbin. III. 

3. If 96 cords of wood cost *240. what will 40 cords cost 

4. If 30 horses consume 36 tons of hay in 9 mo., how mi 
tons will 12 horsea consume in 18 months? 

BuLE. — 1. Of the given numbers, make that the third H 
which is of the same kind as the amicer, or number soitghL 

2. Arrange the remaining numbers, two of a kind, ti 
couplets, in such a rnanner that tlie terms shall Itave the M 
ratio to each other as the third term has to the required Im 

3. Divide the product of tlte means by the given extra 
and tlte quotient is the fourth or required term. 
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1. If thp tprms of iiny couplet are of different denommattooa, thej 
tlHt bo reduciKl to the same denommnlion, 
3. If tlie odd term is u compaund Dumber, it mast be reduced to itB 

S. K the dlTisor Bud dividend contain factors 



6. If 12 gallons of wine cost $30, what will 63 gallons costf 

C. ir 9 bu. ot wheat make 3 bbl, of flour, liow many barrels 
t flour win 100 bn. make ? 

n. ir fij bu. of oata cost »3, what will 9^ bu. cost? 

8. What wiU B^-Syd. of cloth cost, if IJ yd. cost ».42? 

0. If by selling tl500 worth of dry goods I gain *275.40, 
liat amonnt must I sell to gain $1000? 

10. What will llj lb. of tea coat, if 3 lb. 13 oz. cost $3.50? 

11. If a speculator in grain gain $26.32 by investing $325, 
Bw much would he gaiu by investing $3275 ? 

13. If 16 horses consume 128 bu. of oata in 60 da,, how 
[any bushels will 5 horses consume in 90 da. ? 

13. If 18 men can build 42 rd. of wall in 10 da., how many 
loi can build 28 rd. in 8 da. ? 

!l4. If a man clears $750 by his business in 1 yr. C mo., how 
tHoh would he gain in 3 yr. 9 mo. at the same rate? 

15. If a certain businesa yield $350 net profits in 10 mo., 
I what time would the same businesa yield $1050 profits ? 

16. If $480 gain $84 interest in 30 mo., what sum will gain 
[1 in 15 mo. ? 

17. K 3i yd. of cloth \\ yd. wide cost $3.37i, what cost 
!iyd., \\ yd. wide? 

18. How much land worth S;16.50 an acre shonld be given 
I exchange for 140 acres, worth $34.75 an acre? 

19. If I gain $155.52 on $1723 in 1 yr. 6 mo., how much 
ill I gain on $750 in 4 yr. C mo. ? 

20. If 450 tiles, each 13 in. square, will pavo a cellar, bow 
any tiles that are 9 in. by 8 in. will pave the same P 



r CAUSE AND EFFECT. ^^B 

374. The term» of a proportion hare not only thenktitll 
of magnitutU, but also tbe relaiioos of cohm and efad, I 

375. Causeti, in compntation, are things that piodu 
Bomutlting : as, men at work, money lent, horses, time, etc 

am. EfferfK are the remits of causes ; as, work daD( 
Interest drawn, cost, diatance traveled, eic 

377. Every problem in proportion may l>e considered atj 
comparison of two causes and two effeclii. 

Tliui, if 4 Mus M B MUM nill bring, when wild. «^ as u tfM 
12 Uitii M ■ caim will bring $73 as un efirt. Or. it II tiur^a ts « «■■ 
draw lOUiUBtMiMeffKt, Uarm.'S us a mum will dmw L5 ti>u8asui<fiil 

378. Sinco like camea prodnce like effects, the ratio of t» 
like causes equals the ratio of two like effects produced l| 
tbuso causes. Uonce, 

1st cause : 2d causa = Ist effect : 3d effect. 

1. If 8 men curn f33 in one week, what will 15 men ear 
at the flumo rate, in thu sumo time P 

EiPLAiiATioiT. —Id this exam- statkubnt. 

ploBDi^.^daraiiulrtid. Tlic Brat \tta. UC. 1«R. MK 

uiiRc ia S rnon, the Bocond cauan g men : 15 men ^ ^% : %t 
and bIdch they it 



I, they cnii bo compnrad. 



•Mx 



Tho ofn.-Et of tlie first ciiiise la %x = —-±— = %&i 

9&i mined, tbs aShcC of Ihc aec- ^ 

ond RHUHu 1h ^» earnod, or the „ , , 

rtrtir^il turm. Since llko .ffiicta O''' ^.i E,. 0- 15 2d C. 
h«vn thu wimo mtiii as tiK'ir Isl C„ tf | t32 IrtK 

eftu»'B(.'l7Mt,tboww«HTnnyri.rri x = G(t 

Ihe (irst, nnd thu rffcclt tliu aeoimd 
OoaplutoC the proportion. Tho roijuirml torm Is found by Prin. IH 







pj/opoxr/OAT. 




330 


3. If *240 gain 
in 2 yr. C mo. f 


#21 i 


iterost ia 15 


mo 


, wbat will »480 gaiSj-^ 






STATEMENT 






^^1 


~ IitC. MO. 

0&mo.:3Oino.\- 


UIB 

= 121 


HIE. 


Or, 


6480 X 30 X 21 
240 X 15 - 

2d E.. a: 1 *480 | 


= 484 


ExPLAUATioa.— In UiIh example, the i 240 30 \ ^"^ ^' 
■muaea form « campouud ratio, aud ilio IstC, j ^^ ^^ , „ 

■fWjjirerf terra ia au ejfre/ne. Hence, — 

tlie product uf tie uieaoa divided bj- tUe ^ = *84- 
4fiodQct of ihs givea eiitreuiea, gtvea tlie required term. $84, Prik. III. 



3. U C compositors in 14 hr. can act 36 pages of 5(j liaea 
fncb, how many corapoaitors in 12 lir. can sot 48 pages of 
^^liaes each? 

BTiTEMENT. 



\ l6tC. 



wa 


uc. 


litH. 


SdK 




( T 


^Ift 


^Ccmp. 


X cmp. 1 


( 36 pp. 


: 4S pp. 


3dC.. 


!« 


$4" 


14 hr. 


12 hr. ( 


ls6L 


: 541. 




lS« 


e 



1st E , ■ 



U 



= 9 conip. 



EXPLANATION. — In i.liis example, 

tMses and effects each form a compound ^ . 

ntio, and an elemmC of the Becond couso is 

Wqoired ; and the atatement is. compoBitora 14 hours ia to jr composi- 

toiH IShonrBaa36 pagfifiof 50 lines each is to 48 pages of 54 lines each. 

Sew, rinoe the r.-quired term ia an element at one of the means, we di- 

rtds the continued product of all the elementa of the eitremcH iy tha 

continued product of all the given elements of the means. Prin. IL 

4. If 4 horses consnme 24 biishels of oats in 12 days, how 
*Gany bushels will 20 horses consume in 8 weeks? 

6. If 10 men can cnt 46 cords of wood in 18 da., working 
lO hr. a day, how many cords can 40 men cut in 34 da., work- 
ing hr. a day? 

G, If by Belling $5000 worth of dry goods, a merchant gains 
^456.35, wbat amount must he sell to gain $1000? 



[240 PROPORTION. 

After the statement of problems by cause and effect, the 
[ required term may be obtained as in the first method, by 
I Pms. II and III. 

Bat by the use of the vertical liiie and cancelladoit, a method 
L greatly to be preferred for its eimplieity and brevity, the staU- 
1 itif'U of a problem in the form at a proportion may be omitted 
[ by observing the following : 

Since x representa the required qnantity, and may be either 
f a cause or an effect, or an element of the one or of the other, 
I we have thia 

KiTLE. — ^1, Write J alone or with its hindred elements, if ii 
I ias any, first and al wa ys on ike left of a vertical line, and 
\ its corresponding cause or effect on the rwht. (74, Note 3.) 

3. Next, write t/te other cause and effect, each on the oppo- 
L tite side of the line from that on which the first cause and effect 
\ are written. 

3. Cancelling equal factors on opposite sides of the line, the 
f product of the remaining factors on the right, divided hy the 
I remaining factor or product of the factors on the left, vnllgive 
I the required f-erm. 

H any of the terms contain mlied numbera, they should fint bs 
tfHuiDgcd to improper fmctionB, or the fmctioaal pari, to a liecimal. 

Solve, by either method, the following : 
, If 8 yards of cloth cost $3^, how many yards can ba 
bought for *50 ? 

8. What will 87.5 yd. of cloth cost, if IJ yd. cost «1.26? 

9. If 1 lb. 4 02. 10 pwt. of gold may be bought for $260.70, 
how much may be bought for |i39.50? 

10. If 5 men reap 52,3 acres in 6 days, how many oien wS^ 
reap 417.6 acres in 13 days? 

11. If it cost ISI5.C0 to carpet a room 24 ft. by 18 ft, bow 
much will it cost to carpet a, room 3H ft. by 23 ft with the 
same material? 
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^7133. What stim of money will produce 1300 in 8 mo, if $800 
produce $70 in 15 months ? 

13. How many days will 31 men require to dig a ditch SO ft, 
long, 3 ft wide, and 8 (t, deep, if 7 men can dig a ditch 60 ft 
long, 8 ft wide, and G ft. deep, in 12 duys ? 

14. What will be tho coat of paving an open court CO-'i ft 
long and 44 ft wide, if 14.35 sq, yd. coat *34i ? 

15. What will be the coat of a pile of wood 80 ft. long, 4 ft 
wide, 4 ft high, if a pile 18 ft. long, 4 ft. wide, 6 ft. high 
Goat«30.24? 

16. If 36 bu. of wheat arc bonght for 444.50, and sold for 
$53.50, what is gained on 480 bu. at the same rate P 

17. If it cost fl5 to carry 20 tons IJ miles, what will it cost 
to carry 400 tons ^ of a mile ? 

18. How many men will be required to dig a cellar 45 ft. 
long, 34.6 ft. wide, and 13.3 ft. deep, in 13 da. of 8.2 hr. each, 

MJtfi 'ca.&a. can dig a similar one 23.5 ft. long, 17.3 ft wide, and 

|k13 ft deep, in 3 da. of 10.25 hr. each ? 

^Hie. If ft bin 8 ft long, +^ ft wide, and SJ^ a deep hold 

^^7) bu., how deep must another bin be made, that is 18 ft 

I bng and 3| ft wide, to hold 450 bu. ? 

' 20. How many days will 12 men require to do a piece of 

I vork that 95 men can do in 7^ days ? 

I 21. If 3 of an acre of land cost #60, what will 45} A, coat ? 

' 22. If 1750 gain 1203.50 in 4 yr. C mo., what sum will gain 

\ tl55.53 in I yr. 6 mo. ? 

23. If it require 1200 yd. of cloth | wide to clothe 500 men, 
how many yards which is \ wide will clothe 960 men ? 

24. If by traveling G hr. a day at the rate of 41 mi. au 
hour, a man perform a journey of 540 mi. in 20 da., in how 
many days, travclinn; 9 hr. a day at the rate of 41 mi. au hour, 
■Will he travel 600 mi.? 

25. If 1 lb. 12 oz. of wool make 2^ yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 150 yd. of cloth 4 qr. wide ? 



PARTNERSHIP. 



370. Partnergh (p is an UBociation of two or ninic )» 
8 under a certain name, fur the tr&nsaclion uf busiuess. 
I iHimxiA naaodaivl nro caIIuI partcera, luid the afendtttin tt 
B oompany, &rm, or boose. 

380. Tlie capUal is tlio money or property invested bj 
tbc imrlncra, called also infestment, or joint-stock. 



381. Tho rie/tmirecH of a firm arc tho amonntsdueH,! 
toRethor with tho propci-ty of all kinds belonging to it ; talleJ I 
also asselt or effects. I 

383. Tho llabiWles of a Qnn are itd debts. | 

Tlio net capital (s the oxecwof tlio rowmram ovet tlie liftbllltlW' 

3H3. Tho guinn or losses of a firm aro apportioned among 
its racmbors acconliug to tlie following 

rniNcipLR. — The greater the mpital and the longer it iti*- 
vetted, the greater is each partner's share of the gains or low* 

WRITTEN EXERCISES. 

3S-i. To ftpportlon galnn or losses acconling to vapl' 
tal liivnHtoil. 

1, A and B Riijriigo in trade ; A fiirnishea toW). and B $700 
Bit capital ; thoy gain $',lC ; what is each man's sbaro ? 






PARTNERSHIP. 



i FBACTIOSa. 



TOO = «1300, whoie capital. 

J!k = -,^ = T»,;$9Cx-iV = t40, A'a gain. 

Sk = iViiV = tV; «M X -^ = C56, B's gaiD. 

jlTION.— Since $500, A'b capital, la -^^ or ^ of the whole capl 

jntHled to ^, of tha gain, or $40. For a umilar reaBUU, B'l 

nf the gam, or $S6. 

Be niQQ engage in trade ; A puts in 46470, B $3780, 
B8(i0, and they gain $7890. What is each partner's 
lie profit? 



1 PHOPORTIOS. 



16470 1 
»3780 \ 



$3538.45, A's 
«1483.05, B'agai 
J38C8.49, C 



b of tlie whole capita! invested to eacli partner's share of t!ie 
|nal to the ratio uf ilic whole galu or loss to each parlnur'a 
« gain or Toss. 

{Tblsn regard thu- whole capital as the jfrjf cav»c, nnd onch ihdh'b 
be capital as the tfjind rmae, tlie whole proUt or Iws as the 
*nd each man's eliaro of iLo profit or loss <u the aieoad cjj'eet, 
ij proportion, thas: 

IdC. UtE. 9dE. 

fe : $6470 = $7890 : ix = $2538.45, A'a gain, etc. 

ee men trade in company ; A fnrniBhca $8000, B 
^d 820000 of the c.ipiUiI ; their gain ia $1680. 
gich man'a ah are ? 

see peraona purchased a hoiiae for $2800, of which A 
|D, B $1000, and C $600; they rented it for $224 a 
■at part of the rent should oiieh receive ? 

Ea failed in husinesa for $30000, and hia availiible . 
anted to only $13654. \Vhat will two of his 
Bpectively receive, to one of whum he owes $3060, 
ie other $1530? 



I 



PARTNERSHIP. 

6. Four pcrsuns engage in the lumlwr tnido, and invest 
joiatly $23500; at the expiration of a certain time, A'sshvi 
of tho gain la 12000, B'a 12800.75, Cl's *1C85.25, and D'a tlOlt 
How much capita! did each put iu? 

7. A cargo of corn, valued at $3475.60, was entirely lofit; 
\ of it belonged to A, ^ of it to B, and the I'cmiiinder toU 

I What was tbo loss of each, there being an Insarance of 

385. To apportion {ritins or loBscs noconlfny to the 
imt, (tl'cnpital Invested, aud tlie time It Is cuiploj^ 

L. Three partners. A, B, and G, furnish capital as folloffei 

»500 for 2 mo. ; B, t400 for 3 nio. : 0, *2U0 for 4 mft 
They gain f600; wlmt is eaeii partner's sliai^e? 
600 X 2 = iOnO = iS^g = i X ) ( 1200, A'b Bl»ft 

400x3 = 1200 = iJgS = 4 X UeOO =]«240, B'fl 
800 x4 = _800 = AW = A X J { »160, O's 

3000 

EsFLANATtOs. — The f^in o( each porloer depondB r.pon two elemeoa 
Til., the amount of bia capital, and tlie (i>nc it is emiiloycd. Hence, Ui» 
uae of the wlinlo capital ia ec[ual tn tho uec of |3000 fur 1 mu. ; and A 
should roceive j, B (, and C -j^ of tho gain roapoctivoly. 

We may also solve by prnporlion, tbeeauaea being cuuipoimded of Itii 
too eleinonta. eapital and time. Thus. 

$:iOOO : $1000 = $600 : $200, A'a ahara, etc 

Rule. — MuUiply each partner's mpital hi/ the time it w fr 
veiled, and cnnnder the products as their capitals, and prooud 
(IS in Art. 384. 

a. Smith, Biiiika & Co. gain in trade ftSOOO. Smith fli> 
nished *13000 for 6 mo., Banlo 110000 for 8 mo., and CrsDfl 
18000 for 11 mo. Apportion the gain, 

3. A, B, and enter into partnership. A puts in $357 ftr 
6 months, B S371 (or 7 months, and «164 for 11 month* 
ajid they gain $347.20. What is each one's share ? 
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• 4. Three men hire a pastare for 155.50. A put in 5 cows, 
12 wk. ; B, 4 cows, 10 wk. ; and C, 6 cows, 8 wk. What ought 
each to pay? 

5. Three men took a field of grain to harvest and thresh 
for \ of the crop ; A furnished 4 hands 5 da., B 3 hands 6 da., 
and C 6 hands 4 da. ; the whole crop was 372 bu. What was 
each man's share ? 

G. A and B engaged in trade. A put in $4200 at first, aud 
9 mo. afterward $200 more. B put in at first $1500, and at 
the end of 6 mo. took out $500. At the end of 16 mo. their 
gain was $772.20. What was the sliare of each ? 



INVOLUTION. 

386. A power of a number is the number itself, or the 
product of equal factors, each of which is that number. 

Thus, 27 1b the product of 3 x 3 x 3, or 3 taken 3 times as a factor. 
Hence, 27 is a ^^ovier of 3. 

387. Involution is the process of finding any power of 
a number. 

388. An exponent of a power is a number used to de- 
note the degree of a power. It is written at the right, and a 
little above the number. Thus, 

3^ or 3 = 3, VdQ first power of 3. 

JP = 3 X 3 =9, the second power of 3. 

8« = 3 X 3 X 3 = 27, the third power of 3. 
3* == 3 X 3 X 3 X 3 = 81, ^q fourth power of 3. 

The square of a number is its second power, or the product of tteo 
equal ^tors. 

The cube of a number is its third power, or the product of three equal 
factors. 



INVOLUTION. 



WRITTEN EXERCISES. 

389. To find any power of a ffivcn number. 

1. Find tbe tbird power of 24. 

BOLDTION.— S4' = 24x^4x24 = 13834. 

S. Find the square of 37. Of 43. Of 36. Of 75. 

3. Pind the cube of 15. Of 18. Of 42. Of 54. 

4. What is the value of 632? Of4S»? Of 32*? Of 12'? 
A common f radian is raised io any power by involving eoA 

l i(^ its terms. 

b. What ia the third power of J ? 



Solution.— (i)" = f x | x S 



5x5«5 



125 

" 512' 



Rule. — Tahe the given number as many times as a factor as 
t there are units in the exponent of thepotoer. 

Involotion may sometimes be facilitated by means of the 
following 

Principle. — The sum of the ex})onimts of tivo powers of the 
Lfi(tms number is equal to the e^onent of the product of IhoM 
m^^owers, 

■ ThoB, a'x2»=3'; Tot 2'=3x3, and a'=3)!2xa: heiice2'x3'=8xl 
W.>i2x2x2=2\ 

9 "What power of a nnmbtT ia produced by multiplying its gquan if 
B'ltBcube? Its first |x)wer, square, and cabo! Its cube by its cuboT 

I G. Find the squares and cubea of the numbers from 4 to 16 

I tnclusive. 

I 7. Find the equarsB and cubes of J, J, ^, \i, and 3J. 

I 8. Find the squares of 1.05, .08, 4.8, 3.36, and .007. 

K Find the required jjomer of the following: 

I 9. 35.4=. I 13. (HV- I 15- ■0343*. 1 18. (ISaj)*. 

I 10. 106>. I 13. (¥)». 16. .05«. VJ. (4.07i).' 



11. (44l)». I 14. {2iy. I 17. 36.0 



20. {l^K 



INVOLUTION. 



S90. To find tbe square ol' a number iu terms of Ita 
**«is and units. 

1. Fiod the square ol' 37 in terms of ita tens and units. 



ElPLUf ATIOS. — TliH product 
<»f 20 + 7 by 7 ia 20 X 7 + r. und tlio 
product of 20 + 7br20is30* + 30 
x7; lienca, 20' + Sx20i.7 + 7', 
■^lOeh is the sum ot tlieaa partial 


37= 30+7 
37= 20 + 7 

189= 30x7 + 7* 
540= 20^+20x7 


Xnoductfl, tetliesquareofS0 + 7or 

air. 


739 = 20*+2x20x7 + 7» 



Principle, — TfiS square of a number consisting of lens and 
vni/s is equal to the square of the tens, plus twice the product 
of the tens by the umln, plus ihs square of the tinits. 

Using t and « respectively to denote the tens and units of 
» number, we have the 

FOBMCLA : i'' + 2 X / X !t + M^ = (i + u)'. 

Geometrical Illustration. 

Let ABCD be a aqaare, eBch aide of wliicli is- Di 

S7 ft., &ad draw the Uniia as reprfsunted in tin zo 

figufe. It ia evident that in the square ABf'D ^7 

'a equal to the aiun uf two anuares, one of whii li 

Is the square of the tens 30', the otlier the aquiin' I 

ot the uuita T', together with two iectiiing:lee, eacli 

of whoae areoa ia 30 x 7, jV ^ — ' '-0 

2. Find the square of 37. 

f = 30^ = 900 ^H 

2x/xM= 3x30x7 = 430 ^fl 

u=^ 7»= 49 ' 

P+2xiXM+i*' = aff'+3x30x7 + 7' = 13C9 =37=,Pein-. 
In like manner, find the square 

3. Of 48. I 5. Of !}8. I 7. Of 105. I 9. Of 197. 

4. Of 56. I 6. Of 125. I 8. Of 225. I 10. Of 342. 



948 INVOLUTION. 

391. To liuU tlio cube ut' a tiumbor In terms tl 
tens uihI iiultfl. 

1. Find tho cube of 35 id tcrma of its lens and unita^ 

25»= 20« + 3x20x5 + 5' 

85= 80 + fi 

25' X 6 = aCxS + 2xaOx5» + 5*_ 

8yx80 = 20'-l-2xaO'x5 + 20x6* 

25' = 2o» + ;ixao'x5 -f3xaox5'-t-8 

EXI^AKATION.— Tlic «yriarB offlOlBSO' + axSOKS + B' 

UuUlgilf tliia ^quaru by dO + 5 . the pmduot 1b aO' + S x 20 
+ 0', wljlch is lUociitoor2.'). 

rKiNcipLE. — 77(0 cube of a number composed of tent aU 
units consists of four parts: Ist, the eiibe of the tens; 2i 
three limes the S'/tiare of the tens mulhphett by the wniii; 
Sd, three limes the lens multiplied by the square of the uniti. 
4tli, the ntbe of the vntts. Ilenco, 

Formitla: (/ + ")' = f'4-3xf'xM + 3xix «" + «'. 
a. Find llio cubo of 4(1. 

/' = 40» = C4000 

3xi'x» = 3x40»xe = 28800 

Sxixu« = 3x40x6*= 4320 

w* = 6' 7= 210 

46» = 9733G 

3. Find Iho cubo of 34 in terms of its tens and units. 

4. Find tlie cube of 45 in tcrmtt of its tens and units. 

Eaisc to the third power tlie following nnmbers : 

6. 04. I 8. 182. I 11. 9.4. I 14. .003. I 17. j. 
0. n. 9. 23C. 13. .76. 15. 3.50. 18. H- 

7. 125. 1 10. 1.52. I 13. 8?f I 16. 45j. I 19. H. 
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't^HKTRioAL Illustration. 

Fin ". 




IB of the cube marked A. 
1^1. ia 20*; the volame of each of 
Qie rectangular aolida marked B is 30 
»(20>!5,or20*x5; tlievnlumoof eacli 
irf the rectangular Bolids marked C, id 
Rg.2, iaSO-SxS, oraOxQ^ and the 
Volame of the small cube marked D Is 
R It is evident that if all these solids 
fc» put together as ropivsenleJ in 
Slg. 3, a cube will be fonued, each edgo of which 

Find the value of each of the following expressions . 
20. 4.63x25'. I 23. 8« -^ .4096. 

81. G.75* — {7i)'. 24. 3.5'x(12|)l 

as- 4of(i)''x{3«)». I 25. {r.5)» - (H)". 




■^ EVOLUTION. 

393. The root of a number ia either tljc number itself, 
or one ot its equal fuctors. 

393. JUvoltitimi is the process of finding a root of a 
Dimber, nod is the oon versa of invoiutioa. 



^HKO EVOLUTlOtf. ^^H 

394. The radical nign 'n •*/', or a fractional eTjmm. 



I 



A Bnuill figure called lUe indsx, writtcu al>ove the radical eigc. dh 
tea the root. Afrarlioaal Kcpvaent ifl Bometimea Uised, 'i'hiw, lOi 1* 
equivaJeotto ^16; «4i to ^W. 

Tlie Qumerator of tlio exponeot indicates a puicer, and the deuuuiiru- 
^r a r<Ki. Thus, 83 is equivalent to ■y/&. 

SQUARE ROOT. 

89o. The square root of a number is one of it^ two equal 
tactora. Thus, the square root of 81 is 9, since 9 x 9 = 81. 

pRiHcrPLEB. — L The square of a number contains twice at 

many figures as the number, or Uoice as many less one. Thn^ 

I 1' = 1, 10== 100, .05' = .25, 

9» = 81, 100' = 10000, .05* = .0025, 

99* = 9801, lOOO' = 1000000, S.5* =: 6.25. 

Henco, 

II. If any perfect square be separated into periods of Im 
figures each, beginning with units' place, the number of periods 
will be equal to lite number of figures in the square root of that 
number. 

If the uumber of Egarea In the number is odd, the toft-handp) 
will conttuo 0DI7 one fif^ure. 

WRITTEN EXERCISES. 

800. To And the squuro root or a unmber. 

1. Find the square root of 729. 

/» + 2 X ^ X M + w» = 7,29 ( 20 + 7 = 27 

^ =20° = 400 

3xixu + w»= 3199 

2xfxM + M' = 2x20x7 + 7* = 8a9 



SQUA/IE ROOT. 
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JEZFLAKATIOK. — Since 720 hae two periods, its sqaare root "has two 
^gnres (Pkik. II). Since 2tl cannot be & piin of t)ie tuim, tliu leiis uf tlie 
atwt must be fimod from the first period 7. 

The greatest number of tens wlioae square Is contaiaed \a 7 is 3, Bnb- 
>)teiGting tUe aquar..- of 3 tena from 720, the remainder ia 320. Tbia 
■ateiliiidec is composed of twice the product of the tens of the root by tbe 
• «Bltd. and tlie square of tbe units (390). Hence, if ^B be divided by 
^, wbicb ia twice tliu tens of the root, tlii: qootiuiit 7 will bu eitlier L-quul 
■*) the units' figure of tlie root.or grentPr. Subtrauliug 2 x 30 x 7 + 7', ot 
r4til+7)x7, from 329, nothing remains. Hence, 
-V is the requind root. 7,29 ( 2? 

In practice, the work may be abridged as fol- 4 

^"^' 471329 

In thi^ example, 40 is tbe paetiai or triot disi- ' 

wr, ami 47 the oompleie dmaoT. ^^^ 



Geoheteical Explanation of Square Root. 
, Find one side of a square whoso area ia 739 sq. ft. ? 



I 




Let Fig. 1 represent n square wlioao urea ia 739 
aqoare feet. It is required to find the length of one 
ride of this scjunre, 

Binee the area of a sqnare is equal to the aqnare 
of one of its aides, a aide may be found fay extracting 
llie square root of the area. 

Since 729 consists ol two periods, its square root 
will consist of two fltturcs, Tlie greatest number of 
tat* whose square Is contained in 700 is 3. Hence the length of tbe aide 
of the square Is 30 feet plus the units' figure of the root. 

Bemoving tbe square whose side is 30 ft. and whose area is 400 sq. ft., 
tijere remains a surface whose area is 339 sq. ft. (Fig, 
2). Thia remainder consists of two equal rectangles, f '" 2. 

each of vliicb ia 30 ft long, and a square ivhn^o 
tide is equal to the widtli of each rectanjrie. Tli.^ 
Qalta' figure of the root is equal to the width of imil; 
of lUese rectangles. 

The area of a rectangle ia eqiio] to tbe product 
(■f its length and width (SIS); hence, if tbe area be 
Almled by the length, the qnoUeat wili be tbe 




F 



EVOLUTIOir. 



'^(llli. Nnn. slnou ibo tvrn rMUuiglei conUJD chs gTMler p 
tUOaq, n. 2 » :«) or 4U, tho length i>l tlie two recUngliv, nwjbtfl 
A trinl (liviour to llDd thi- widtli. UlTidiug 320 b; 40, the q 
Bui tlUa quuti(!iit is too lurgu fur tlie width of the recunglea, 

Uthewldlli, \\iv*.wv. f>r Fig. Swill be 40-8 + ¥or884 sq. R '. 
7 ft. tor thu wiJili of the rectrnifjles. tho area of Fig. 2 u 40«T*7«1 
Sau sq. ft. Ui'uoo. 20 + 7 or 37 ft. in the kngth of a ^u of the aqglffl 
wbuae MCK ia 7*.^ bij, ft. 

If the root coiiWIiiB wore than two eguree. it tnny V found bj n 
Ur iirocoBS, ns la tho (nlloivlng otnuiplc, where It will Iw swn ihil ill 
pftrtial divisur nt euch Httip ia ubtumed b; dunbUng thai put ot tlM M 
»J ready fouud. 

2. Find the Bfjuuro root of 180624. 

18,00,24 ( 400 + 80+S = 438 

In practice, IhoB: 

18,00,24(43! ' 

I 400x2 + 30x2 + 3 = 803 ) 1724 16 

1724 



10 00 00 



400x2+30 = 830)2 



2 49 00 



3 ) 26G, etc. 

Rule. — 1. Separate the given number into periods qf Iwi 
figures each, beyinniiiy al the units' place. 

8. Find Ike greatest number whose square is contained in 
the period on the left ; this will be the first figure in the rool. 
Subtract the square of this figure from the period on the left, 
and to the remainder annex the next period to form a dividend 

8. Divide this dividend, omitting thefigwre on the right, by 
double the part of the root already found, and annex the quo- 
tient to that part, and also to the divisor; then viuUiplg tbt 
divisor thus completed by the figure of the root last oUaiaed, 
and subtract the product from the dividend. 

4. If there are more periods to be brought down, continu' 
the operation m Ute same manner a» before. 



kl 







SQUARE 


ROOT. 


:r^ 


If a cipher <x 
uiotber period t 

a. If there ie 
um^K periods of 
u are required. 


cat \a the root, annei a ciphnr to the trial divisor, and 
the dividend, and proceed as before 

cipbera and cooUnue the root to as numy decimul places 


Kind the square 


root of 




H 


3. 1296. 


5. 


2916. 1 7 


11M9 


1 9. 135.44. ^B 


4. 2401. 


6. 


5(525. 1 8 


20730 


1 10. 307.36. ! 



The square root of a fraction may be fouTid by ej:tracUng 
ike square root of each of its terms. 



11 


9.3025. 


12 


31025. 


13 


118S1. 


14 


104976. 



If either term of the fraction ia an imperfect Equarp, or the nnmb 
■.raised aum bar, reduce to the decimal (onn before estracting the n 

Find the square root of 

15. 36035(i. 19. -j^. 23. V-UGd -j- VmG. 

16. 10795.21. 20. JJ^f 24. (2.8)' -^V.l 17649. 

17. 196.13G9. 31. 17^. y^ 3' 

18. .001335. 22. 7.2. .^32 ^ y/Qt 
Extending to 4 decimal places, find the 
20. v^. I 27. Vs. I 28. Vs. \ 29. VlS. | 30. ^26! 

31. A square field oontaius 101G064 sqna^re feet. What ia 
the length of each side? 

32. A field is 208 rd, long and 13 rd. wide. What ia the 
length of the aide of a square containing an equal area ? 

33. If 251 A. fi5 sq. rd. of land are laid out in the form of a 
sqaare, what will be the length of each of its sidesP 

34. A circular island contains 21170.25 sq. rd. of land. 
What is the length of the side of a square field of equal area? 

35. If it coat S312 to enclose a field 216 rd. long and 24 rd. 
wide, what will it coat to enclose a square field of equal area 
with the same kind of fence ? 

36. If an army of 55325 men be drawn up in the form of a 
S^[nare, how many men will there be on a side ? 



16. 

■4 
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^1 Applications. 

^B 3f>7. A triangle is a plaao figure having tbrec 

■ ibreeiti)gl>?s.aa A, U. C. 

1 -i^ht t-in«~i~ ig ^ uiangle having 



ic sides nw _ 



I 



A right triangle u 
righl miplc. oa at C. 

The base ia the ritle on nhich it sUuida, 
w AC. 

Tiiu perpendicular in tke aido foming b 
riffht Bn^'l.' wilh tlll^ bns.-. sa BC, 

Tbo hypothenuse is iho side apposito tUo right a; 

398. The following principles relating to HpAi-onj^Wt^ 
angles huvo been established by Geometry 

PaiNCiPi-ES. — I. 77iB square n/tho 
hypolhenvae of a iHghl-anijteii triangle 

ia equal to ihr sum of the squarai of 
the other two sides. 

II. T}iesquarBofihebase,orofih6 
jierpendicular, of a riijht-angled tri- 
angle IS equal to the square of the 
bjfpolhenuse diminished by the »quare 
of the other side. 




V'Bas^ + perpendicular* = ht/pothenvK- 1 
Formulah:-! a. s/ llypotliemisi^ — baa^ = perpeiidmlar. 1 

1 3, V Il^polhenus^ — perpetidiculai^ = JiU* 
1. Tho base of a right-angled triangle ia 12, and thepei* 
pendicnlar IC. 'What ia the length of the hypotheniise ? 

8. The hypothennae of a righUangled triangle is 35 ft., aud 
tho perpendicular 38 ft. What is the base ? 

3. The hypothenuse of a right-angled triangle ia fi3 jdi 
and tho base 84 feet. Find tho perpendicular. 

4. If the gable end of a house 40 ft. wide ia IG ft. high, 
what is tho length of the rafters ? 
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5. The foot of a ladder is 15 feet from tho base of a build- 
ing, and the top reaches a window 36 ft. above the base. 
What is the length of the ladder ? 

e. A line reaebiug from the top of a precipice 120 ft. high, 
on the bank of a river, to the opposite side ia 380 feet long. 
How wide ia the river ? 

CUBE ROOT. 

399. The cwfie root of a number ia one of the three 
equal factors of that number. 

•fbuB, tlie cube root of 135 1b 5, sinoe 5 x 5 x 5 = 135. 

Principles. — I. Tlte cube of a number conlains three times 
as many figures as the number, or three times m many, less 
one or two. Thus, 
3» = 37 10'= 1,000 .58i=.135 

98 = 729 100' = 1,000,000 .05= = .000135 

99» = 907,399 100O» ^ 1,000,000,000 2.5= = 15.635 



II. If any perfect cube ie separated into periods of three 
figures each, beginning with unils' place, the number of periods 
v>ill be equal to the number of figures in the cube root of that 
number. 

WRITTEN EXERCISES. 

400. To find the cube root of a nuuibcr, 

1. Find the cube root of 40522i. 

/s + 3x/'xw + 3x/xw» + mS = 405,224(70 + 4 = 74 



: 70= 



^ 405,224 ( 70 + 4 : 
= 343 000 



Sxi^ = 3x70a = 14700 



1 62 224 




Evocvtioy, 



work mar be abnilgcd u Mknv: 



DtTIBOK, 3 X T0» = UTOO 
3x70x4= »» 



C0Iin.ETB DIVIBOR, 15556 C^ 234 



EXFLAKATiOTt. — Knee 400234 conaalB cf tin> pMiod*^ its nbt i 
E«n]c)n^Uorti*oBgiim(:{9U. Pkcc n|. Since 334 cuuratbtK) 
of the eabe of tlie tens of the root, the fiiat figure r4' the imt mul 
fouad from the Bret iieiind, 405. The gTeat<st oitinbcr of tex "hoM I 
cube is coatainod in 405000 is 7. Sublnctiag the cube of iieaifnw 
llie ijlvoD Auiaber, the rGmaittder is 62234. Tbie reauinJer is equal to 
thu iiruduct of tliree timta the square of the tens of the root by the luuts, 
I'luK ihrnc timen tlie product of \X.:e tens b; Ibe square of tbu units, plu 
Dm culm of tlia units (400). 

If the ninnloder 02284 be dinJed by 3 < 70* or H700, the qnotient, 
whlnli Is 4, will he the units' 6^-urH of the root or a GgoK gmter tlm 
tlio unit*' lliruri), Subtroiniiig 74' from the ^Ten numher.thertmlt bD; 
b*)iir« 74 Is tbu rMjulred root. 

Insluvl of cubinft 74. thu parts which make npihe tcmaiudtij' G^ 
lusy Ui fuiiuwl uuU addi:d thus : 



Or, slticn 4 Is a enrnmon factor in the three parts which make np the 
tmuilDdur, iLoso parts maj bo combined tbus : 

3 K i* = 3 ■ 70* = 14700 , 

8xexu = 8x70x4 =810 J 

«' = 4' = IB M 

15558!. 4 = BSSg4. I 

In this nuamplo, U700 is apartiai or tr'ml divisor, and lijSSfl is a 
plate flivuor. 



r 



CUBE ROOT. 



JSOMBTRIOAL EXPLANATION OP OPBB RoOT. 



ie the length of the odgo of a enbe whose volume i 
abic feet F 




;. 1 represent a cnbe whose volume is 405234 cu. ft. It la re- 

Bod the lee^h of the edge of this cube. 

lie volume of a cube ia equnl to the cube of one of ite edges, an 

be found by eilrncting' tliH cube root of the volume. 

0G3S4 coDsists of two perloda, its cnbe root will coDslat of two 

eateat namber of Una whose cube ia coDtained in 40!i334 is 7. 
3 length of the edgn of the cube la 70 Ft., plus the anils' Ggiire 
t.. Removlog the cube whoee edgfe Is 70 ft. and whose vcitame 

cu. ft,, there rcmams a aolid whose volume is 83334 co. ft,. 
h<B remainder connlsts of solids simitar to those marked B, C, 
Pig 1 and Rg a of Art. 391 . 

lume of a rertangulnr solid is e<iual to the prodaet of the area 
le by its height or thlckneHS (222) : hence, If the volume be 
fthearoaof thebase, theqnotient will be the thioltness. Now 

three equal rectangular snllda. each of which ia 70 ft. S(|nttre, 
e thickness is the units' figure of the root, contain the greater 
le 62384 en. ft., 3 x TO*, or 14700, ronj be used aa a trial divisor 
9 thlckneas. Dividing 68224 by 14700, the quotient la 4. But 
iant may be too krppe. To test it. find the volume of Kg. 8. 
IS 4 ft. aa tbfi thickness. TIlub, 3 >■ 70' x 4 + 3 x 70 ^ 4' + 4' = 
lence. 4 ft. Is the true thickness, and 74 ft. tbe length of tba 
cube whose volume is 405334 en. ft. 



¥: 



EVOLUTION. 



If tbocuN- root (wnlninB more thaa tffo figareH,it maj be found b;. 
aimilai prooss. as In the folloviDg example, where it will be teen ik. 
the partial dlviaor at each alep U e<iaal to three limes the ajnue of tU 
pKrt of the root already fouud. 

3. Find the cube root of 12812004. 

ABRIDGED BOLCnON. 



IBT PAKTIAL 



lar COMPLETE DmBOK, 



x2ff = 1200 

x20x3= IBO 

8*= » 


4»18 
4187 


1S89 

SOT = 158700 

330 X 4 = 3760 

V= 16 


640901 
045904 


1UW78 





Bulk. — 1. Separate the given nvmber into periods of lint 
figures each, beginning at the units' place, 

2. Find the greatest number whose cvbe is contained in Ik 
period on tfte kfi ; this will be the first Jigure in the root. Sub- 
tract the ciibe of this figure from the period on the left, and W 
the remainder annex the next period to form a dividend. 

3. Divide this dieidend by the partial divisor, which 
times t/te square of the root already found, considered as t 
the quotient is the second figure of the root. 

i. To the partial divisor add 3 times the product of the sec- 
ond figure of the root by the first considered as tem*, alto tin 
square of the second figure, the result will be the compllti 
dimsor. 

8, Multiply the complete divisor hy the secortd figure of Hi 
root and subtract the product from the dividend. 
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w. 6. If there are more periods io be liroiighl down, proceed as 
Wfifore. using (he part of tite root already foitnd, the same as 
^^t first figure in the previoits process. 

1. IT a cipher occnr in the root, anDei twn ciphers to tlie trial diviBor, 
^ «iid anotlier periud to the dividend ; then proceed aa before, aanesiug 
loth dp^ier ond trial fi-pire to tiie root 

i. If there IB a remainder after the root of tlie ]nBt period ifi found, 
■UDBI periods of ci|itiera and proceed as liefore. The figureB uf the rout 
IkoB olituined will be decimale, 

i'ind the cube root 

3. Of 15635. I 5. Of 389017. I 7. Of 44361864. M 

i. Of iati375. I 6. Of 571787. | 8. Of 4080659198. • 

The cube root of a fraction may be found by extracting the 
cube root of the numerator and the denomiiiatoy. ■ 

In extracting the cnbe root of decimal numhers, begin at tlie units' 
iQace and proceed both toward the left and the right, to separate inio 
perioda of three figares each. 

Extract the cnbe root 
9- Of Wi\. I 11. Of 2J. I 13. Of .091125. W 

10. OfHfH. I 13. Ofl66|. I U. Of 12.813904.^ 

Find the value to 3 decimal plaeee, 

15. Of ■^3. I 16. Of -v^4. I 17. -^l. I 18. 9*. 

19. Of 24.8 -f -^''103:823 x (.125)^. 

20. Of '^165 -!- ^/U. — (4 X -^.sTa). 

21. What 18 the length of the edge of s cubical box that 
contains 46656 cubic Inches ? 

22. How many square feet in the surface of a cube whose 
Tolume 18 91125 cubic feet ? 

23. What is the length of the inner edge of a cubical bin 
(hat contains 150 bushels of grain ? 



GENERAL REVIEW. 



TEST EXEHCISES. 
401. -1. What cost B T. UJ cwt. of hay, at liej per toili 

- 8. What, dmniut of a rod is 1 ft 7.8 in, ? 

- 3. The (lifforence between ^ and J of a number is 10; whrt. 
J8 the number? 
-. 4. Find the value of a farm, | of which is rained nt tl67£] 

- 6. Find the cost of 1 Cd. of wood, if J of 5J Cd-costjl 
of 133. I 

- G. V/hat IB the loa.st nnmber of acres in a farm that can b* 
exactly divided into lots of 10 A., 14 A., IG A., or 20 A. each? 
* 7. What will 115 lb. of hay coBt, at 820 per ton ? 

- 8. A farmer aold !i loads of com, weighing 3352 lb. Ottch, 
nt tM per bushel. What did he receive ? 

" 0. How many rods of fence will enclose a. farm 1 mile eq.? 
-— 10. The roof of a house is 42 ft long, and each aide SO ft. 

G in. wide. Find the cost of roofing at ft4.62J a square. 
^ 11. If ft bushel of barley coat 1.80, what will 20 bu, 3 pk. 

6 qt cost P 

" 12. How many ftoros in n field B6| rd. long, and 24.C rd. 

wide? 

- 13. If 154 bu. 1 pk. 6 qt, cost *173,74, what will 1.6 bu. 
coatP 

14. How many perches of masonry in the wall of a cellar 
SO ft. square on the inside, 8 ft high, and IJ ft. thick? 

- 15. If 1^ cwt of sugar cost frl2J, how many pounds can ba 
bought for |03|, at the same rate? 

- 10. A dealer bought 240000 ft. of lumber, at 115.90 per M, 
and retailed it out at |3i per 0. What was his whole giua? 

^17. What would a man lose, who owned .16 of *8000 worth 
of dry goods, .375 of which were destroyed by fire ? 
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p6. What is the interval of time hetwoon March 20, 21 min. 
1 3 o'clock p. M., and April 11, 5 min, past 7 o'clock a.m. ? 
. Find the dimensions of a cubical ciatern holding 2000 



I A cistern measures 4 ft. 6 in. square, and 6 ft dee]); 
lany hogsheads of water will it hold ?' 

I If I lend a neighbor 4200, 6 mo., how long ought he 

e HOOD to balance the favor? 
! Bought R. E. stock to the amount of ^^2356.80, and 
\ that the sum invested waa 4Si% of what I had left. 
it had I at first ? 

g of I of a number is what per cent, of \ of it? 

25. Bought merchandise for $2250, cash ; for what sum 
must I draw my note at 3 mo., so as to obtain that sum at 
the bank, interest at 1% t 

26. What part of any sum eriiiala the interest of it for 5 yr. 
4 mo. at 95 ? 

27. A house that is 50 ft. long and 40 ft. wide has a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a rafter reaching from a corner of the building to the vertex 
of the roof. 

28. Find the length of a rafter reaching from the middle 
of one aide to the vertex. 

29. Bought merchandise as follows: JuIyS, $35.26 ; July 4, 
$48.65, on 30 da. ; Aug. 17, $6.48 ; Sept. 12, $50. What is 
due on the account Oct. 13, interest at 9^? 

30. What sum nmat be invested in stocks hearing ^\%, at 
105^, to produce an income of $1000 ? 

31. Find the face of a note drawn at 4 mo., the proceeds of 
which, when discounted at bank at 1%, is $875,50 ? 

—32. If a piece of land 40 rd. long and 4 rd. wide make an 
aore, how wide must it be to contain the same, if 25rd. long? 
• V 
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^K_ 33. The shadow of a trco meaeurca 42 ft. ; a stiUI K) in. in 
^V length casts a eliodow 18 Id. at the same limi-. Wbat is thi 
^H height uf the tree t 
■ ^^34. If »300gaiu»o0iiilyrTiii whattimewilH960giiiii 

35. A persou exchaugea 250 shares of Q% stock, at 70%, (or 
Btock hearing 8^, at I'^O^; nbat is the difierence 

^ income ? | 

36. Received WS-SS interest on a sum of money loaned 6 jr. 
previouei, at 1%. What was the sum lent ~ 
^ 37. liow many sq. ft. of boards will make a box and ooTer, 
14 ft, long, 6 ft, wide, and 4 ft high, oatside measnreraent 
38. What will bo the cost of a )>ile of wood 30 ft. loDj 
10 ft. wide, and 7 ft. G in. high, at *3.60 a oord? 

39. What amount of money must I invest at ^% to rweiio 
an annual iueoine of $191>0? 

40. A bill 20 ft. long, 8 ft. wide, and 3 ft. C in. deep is 

tof wheut What is its value, at >1.38 a bushel ? 
41. Hay 10, 1883, I borrowed 16840, with which I pn^ 
chased flour at *5.70 a burrel. Jtme 21, 1884, 1 sold the 
t,i%iiSii\ a burrel cash. What did I gain by the transactioti, 
interest being reckoned at 6; 

42. A floor h% ft. long by 36 ft. wide is to be covered witli 
carpeting 2 ft. 4 in. wide. Find the length, and the cost, lit 
%\\ a yard, uo allowance being made for waste or match' 

43. Bought tea at 1.00 a pound, What must I ask poi 
pound to alMite 10^ and still make 20^ ? 

44. What should be discounted for the present payment ol 
a note for 1430, due in 1 yr. 6 mo., money being worth H 
per cent." 

45. What will be the cost of digging a cellar 41 ft. 3 in. 
long, 33 ft. wide, and 8 ft. deep, at .48 a eu. yard? 

— 46. Bought u hogshead of molasses for 828, and 7 gaL 
leaked out; ut what rata per gallon must tlie remainder be 
sold to gain 20^ F 
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^47. What Bum iuveeteJ in stocks at 105, bearing 6^ int., 
will produce an income of tl050 a year? 

48. In 1 jr. 4 mo. *311.50 aioouated to t336.43, at simple 
interest. Wtiat was the rate % ? 

49. B and trading together, find their stock to be worth 
13500, of which owns *2100 ; they have gained 40^ on their 
first capital. What did each put in? 

What is the value of /^^ + .^M ~ 4.23 ? 

51. What is a load of wheat worth, weighing 2430 lb., at 
81.30 a bushel 'i 

52. Bought 42 shares HI. Cent. R. R. stock at 86, and sold. 
the same at a premium of \^\%. What wag the gainP 

53. What will it coat to insure a factory valued at J21000, 
at \%, and the machinery, valued at *15400, at \%'i 

64. The pedestal of a certain monument is a cubic block of 
granite, containing 373348 cu. in. What is the length of one 
of ite sides? 

55. ■ftliat is the amount of $300 for S yr. at 6^ comp. int.? 

56. Paid tl48.353 for 9728 ft. of lumber. What wus that 
per M. ? 

57. Bought goods for $1370, on 3 mo. credit ; sold the same 
at an advance of %h% of the cash value, and took in payment 
|350 cash, and the balance in two notes of equal amount, one 
at 3 mo., and the other at 6 mo. Reckoning discount at ^%, 
what was the net gain ? 

68. If by working 6|hr.aday, a man can do a job in 12)^ da-, 
how many daya will be required if he work 8J hr. per day ? 

59. An open court contains 40 b<j. yd. How many stones, 
9 in. square, will be required to pave it? 

60. A merchant bouglit goods to the amount of 11000, and 
gave his note, dated Jan. 1, 1882, on int after 3 mo. ; mo. 
after the note was given, he paid I5C0, and 5 mo. after the 
fiiet payment, ho paid $406. What waa due Aug. 23, 1884 f 
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■ 61. Boaght a horae for $250, and sold bini fbrtSOO. Wliill-. * 
part of the coat was the gwn ? What per cent? \ 

62. Find tho value of a piece of land 50.6 rd. long and SOil 
id, wide, at 143.75 an acre ? 

63. Sold GO bii. of out6 at %A% ; 40 bbL of Dour at % 
and 56 btt. of corn at 1.56. Uuke otit the bill, adding Ij I C^a 
for cartage, and dediict 3;J for caeh. 

64. flow many bushels of wheiit in a car-load of 
How many baiTela of beef or pork ? How many barrela 
flonr ? ^p« 

65. What is the valae of a pile of wood 200 ft. lon&Wftl>. 
wide, and 10 ft high, at $3.25 a cord ? 

66. What is the capacity of a cist*m 4.5 fL sqnare, mi 
10.5 ft. deep ? 

67. Bought a farm for I39G4. 13 ready money, and aold it IS 
again for $3665.30, payable in 1 year, 6 mo. What would b» 
gained in ready money, diBConnting at the rate of 8; 

68. How many tons of ico can bo stored in a building 60 It 
by 70 ft. by 20 ft, a cubic foot weighing 55 lb. ? 

69. What is the vjtliie of a piece of land 40J rd. long, and 
le^ rd. wide, at $33.50 an acre ? 

70. For what sum must a bank note be drawn, at 60 da., to 
net $1300, when discounted at b% ? 

71. What will 48 bn. 45 lb. of wheat ccst, at $1.65 a bn.? 

72. What ia the present wortli of a debt for $1500, on 
which $575 is to be paid in 10 mo, and tho remainder m 1 j( 
') mo., tho rate of interest being 6^ ? 

73. How largo a draft oan be pnrshaaed for $436.60, ei 
change being at 1^^ premium ? 

74. If 30 mon can do a pioce of work in 11 da., how iminf I 
men can do another piece of work 4 timeB as large, in -} of tiie | 
time ? 

73. How many rods of fence will be reqidred to inclose 
10 acres of land in the form of a square ? 
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'6. What is the length of one edge of a cistern in cubical 
[onn, the cajiaeity of which is 3744 cubic feet? 

77. Jones bought in Boston, merchandise to the amount of 
(3864 cash. Not having tbe money, lie gavo his note, paya- 
ble in 60 daySj with grace. Discount being at 6',^) what waa 
the face of the note ? 

78. How many cedar rails 9 ft. long will be required to en- 
1 field one-fourth of a mile square with a fence 6 rails 
the rails lapping C in., aud what will be tho cost, at 

per thonBuad ? 

79. In what time will IG37.50 loaned at 1% produce as 
mnch interest as 43510 will produce, at Z\% in 1 yr. 8 uio. ? 

80. If 410 wortb of proTision serve 7 men 4 da., Iiow many 
days will the same provision serve 13 men ? 

81. In what time will tl600, at ^% interest, amount to 
»2000? 

83. If a farm of 160 acres rents for J450, for how much 
Bhonld a farm of 840 acres reut? 

83. If I buy bank stock at 30^ discount, and sell it at Vi% 
premium, what per cent, do I gain? 

84. A fATraor sold 4 loads of corn, weighing respectively 
2564 lb., 3733 lb., 30001b., and 31091b., for *.63 a bushel. 
What did he receive for the whole ? 

85. What is the depth of a lot tbat has 120 ft. front, and 
eontwns 18720 sq. ft. ? 

86. What is the Taltie of 24fi40 lb. of wheat, at 13.50 per 
■cental ? 

87. At $14.50 per M., how many feet of boards can be pur- 
chased for $233.75 ? 

88. In settling with a creditor Sept. 3, 1883, I gave my 
note for |365.80, at 8^. What must be paid July 3, 1884 ? 

89. AVhat is the cost of 9048 lb. of hay, at $16.50 a ton ? 

90. What per cent, profit does a merchant make, who buya 
ii, a discount of 20, 10, and h%, and sells at the list price F 
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Ql. A gua (?omt>JUi^ declares a dividend of h%, anddi 
among its stackholdors 112500. Wliat ia its capital stocV?- 

93. What is the length of one side of a square pteaeollil 
coDtaiaing 40 acres ? 

93. A lawyer collects 1h% of an account of 12860, cbu^ 
<b% commission. Wliut amount sbonld he pay over? 

94. A man bought 500 bu. of wheat for *637.50. HeSS 
\h% of it worthless. For what must he sell the remaiaderj 
bushel to gain 20^ on the cost ? 

95. How mauy tiles 8 in. square will cover an open eoi 
3e ft. long and 24 ft. wide ? 

90. Paid $4048 for stock, at \%% disooant^ and sold il 
115, What was the whole gain, and the gain %\ 

97. If *IS49.50 rent is paid in 2 yr. 3mo. 18dn.foralifl 
that cost $3500, what is the rate of interest ? 

98. What will he the cost of filling in a space 320 ft 1 
and 72 ft. wide, averaging 3.5 ft. below grade, at 9.56 a ci 
yard? 

09. Three persons engage in trade. A pnts in *350, 6 
C t2'?5, 8 mo., and D *450. 4 mo., and they gain *825. fl 
is each man's shai'e of the gain P 

100. How many bushels of grain will a bin 8 ft. long, ■ 
wide, and 4^ ft. deep contain ? 

101. How many yards of carpeting 30 in. wide will coi 
floor 18 ft. by 15 ft., if the strips run lengthwise, and 
matching of the figures requires 13 in. to be turned un 
and what will be its cost, at $1.87^ a yard ? 

102. Find the area of a square field, the distance arc 
which is 3 miles. 

103. Insurance was effected on a store to the amoiii 
44500, at the rate of *8.50 on the $1000. Find the oo 
insurance, including $1.50 for the policy. 

104. A rectangular bin will hold 300 bu. of grain. \ 
is its volume in cubic feet ? 
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105. Fiud the tliffcrooce between the present worth of *1250, 
dae ui 1 yr. 9 mo., and the bank proceeds of the same for the 
aame time, money being worth ^%. 

lOG. What is the cost of sawing a pile of wood 28 ft. long, 
4 ft. wide, and G ft. high, at ♦1.12]^ a cord ? 

107. A Bpecnlator in Chicago bought 40000 bu. of wheat, ati 
♦1.30 a bushel ; he paid 6 cents a bushel freight, and J cent a 
bushel insurance to Buifalo, where he sold the wheat at tl.63t 
a bushel. What was bis profit on the transaction ? 

108. There is a park 500 ft. square. If a walk 3 ft. wide 
ig made in it along the edge, how many square yards in the 
walk? 

109. If a person breathe 80 cu. ft. of air in a minute, how 
long would he bo in breathing the air of a room 24 ft. by 
18 ft. by 11 ft. 6 in. ? 

110. iKJUght a farm of 130 A, at J28 an acre, paid «480 
I tor fencing, then sold it for Vi\% advance on the whole cost. 

Find bis whole gain, and what he received an acre? 

111. A owes B $321, payable io 1 year. What is the pres- 
ent worth of the debt, money being worth 1% ? 

] 12. A man sold a piece of property for 111320 ; the terms 
were t3200 in cash on dehverj, $3500 in 6 mo., $3500 in 
10 mo., and remainder in 1 yr. 3 mo., with 7^ interest. What 
was the whole amount paid ? 

113. A conti'actor employs 45 men to complete a work in 
3 months. What additional nurober of men must he employ, 
to complete the work in 34 months? 

114. If a piece of silk cost Jl.20 a yard, at what price must 
it be marked that it may be sold at 10;^ less than the marked 
price, and still make a profit of 20% ? 

115. A man bought 150 acres of land at 187.50 per acre. 
He sold at one time 00 acres iit |75 per acre, and at another 

' tJBie 60 acres at 195.00 per acre. What must he the selling 
price of the remainder to make a gain of 11155 ou the cost ? 
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116. If the ridge of a building is 8 ft, above the beamSj and 
the building is 33 ft. wide, what ia the length of the rafters ? 

117. A commission morohant in Brooklyn wishes to remit 
to his employer in Memphis, $513,36 by draft at (iO da. ; what 
ia the face of the draft that he can purchase with this som, 
exchange being at 2^;^ discount, interest 1% ? 

118. Find the cost of the flooring for a two-story house, at 
1 *30 per M., it being IJ- in. thick, each floor being 48 ft. by 
I 25 ft, no allowance made for waste. 

119. What is the simple interest and the amount, the com^ 
ponnd interest and amount, the present worth and the true 
discount, the bank discount and the proceeds of 11920, for 
2 yr. 5 mo. 12 da. at 6%? Also the face of the note, which 
when disconnted at a bank for the same time, and at the same 
rate, will produce the same sum ? 

130. Bought 2500 bu. of wheat in Chicago, at *1.40 a ha.; 
I paid ^% insnranee, ^% freight, and %\% commission for buy- 
I iog. At what price per bushel must it be sold in New York 
to realize 40^ net profit on the cost ? 

121. A mining corporation, consisting of 30 persona are 
taxed t4342.'('5; their property is assessed for 4188000, and 
^ch poll ia assessed 4.62i. What % is their tax, aud what 
must he pay who ia assesised for 13500, and who pays for 1 

[ poll? 

122. A speculator wishing to purchaae a tract of land con- 
taining 450 acres at ii27.50 an acre, borrows the money at 5^ 
per cent. At the end of 4 jr. 11 mo. 30 da. he sells \ of the 
land at $34 an acre, and the remainder at .133.55 an acre. 
What does he lose by the transaction ? 

123. Shipped a car load of fat cattle to Boston, and offered 
[them for sale at 25^ advance on the cost; but the market 
I being dull I sold for 14^ less than my asking price, and 
i gained thereby tl70. What did the cattle coat; for what did 
Lthe^ sell ; and what was my asking price? 
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DRILL 


TABLE No. 4 




480 


48 


4800 


48000 


840 


120 


1200 


12000 


720 


72 


7200 


72000 


864 


96 


9600 


96000 


648 


24 


2400 


24000 


240 


240 


1920 


G4800 


120 


192 


3840 


19200 



403. Fix the following well in mind, — 

16f ^ of anything is ^ of that thing ; 12^% is |. 
25%isi; 3di%hi; 50% is f 

Next read, filling the blanks, — 

i of anything is — % of that thing ; J is — %. 

iiB — %; -Jis — %; \is — %; ^^^ — %. 

404. Then practice as directed on page 174, for 16|%, 
Vi^foy 26%, 3^%y 60%, etc. This table will give additional 
drill on 1%, 10%, 100%, etc. 

To drill on other rates % make factors of the above, as 7j^; 
read rapidly 7% is 7 times 1% of 480, or 7 times 4.8 ; 6% is 
6 times 1% of 480, or 6 times 4.8 ; etc. 

For drill in Decimals, read the above as divided by 10, 
100, 1000. Thus, by column divided by 10 read 48, 84, 
72, 8G.4, 64.8, etc. 

Read as tenths, etc., of miles, rods, acres, days, etc. 

* For the natare and design of this Addenda, see Preface. 
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ROMAN NOTATION. 

iploys seren capital lutttl 



405. Roman XottUion 

to express nambei-3. Thus, 
Zetters. I, V, X, L, C, D, H 
Values. 1, 5, 10, 60, 100, m\, lo 

All other numbers may be expressed by combiiiiug 
letters occordiDg to the foUoniug 

Principles. 
I. Repeating a letter repeata its valne. 
TliuB, XX repreeenta 20 , CCt". 800 ; DD. lOOtt 
n. When a letter is placed a/ler one of greater 
value is to be added to that of Ihe greater. 
Thus, VI represunw G : XV. 15 ; LXX. 70: DC, 600. 

III. When a letter is placed before one of greater valne, 
value is to be taken from that of the greater. 

Thua, IV represents 4 . IS, 9 ; XL. 40 : XC. Oa 

IV. When two or more letters, each of a less valne, 
placed after one of greater value, their values axe to be otj 
to that of the greaier. 

TUnB, XIV repreBonls 14 ; LIX. 50 : CXL, 140. 

V. A bar or daah placed over a letter inoreafles its 
thousand times. 

Thua, X represenlB 10000 \ XC, 00000 ; DL. 550000. 
Express by Bouian notation: 



value 01 
l!H 



1. Twelve. 


6. Fifty-eight. 


11. 


194 


2. Screnteen. 


7. Sixty-five. 


13. 


245. 


3. Twenty-four. 


8. Seventy-seven. 


13. 


597. 


4. Thirty-nine. 


9. Eighty-two. 


14. 


620. 


5. Forty-six. 


10. Ninety-nine. 


15. 


leTi 



CIRCULATING DECIMALS. 

406> Whon the nnmerator of a fraction, with ciphers an- 
nexed, is cicactly divisible by the deoominutor, the result is 
called a.perfect decimal. 

Thufi, i equttia .25, and | equals .375 are perfect deeitnaU. 

407. A circftlathiff decimnl is a decimal in which a 
figure, or set of flgurea, is repeated in tlie samo order; and 
the figure, or set of Egurea repeated, is called the repetend. 

Thus, J equaln .833+ nnd y'j equals .7373 nreetrei/to(inff(?eeinio;«, and 
the 3 and 73 are tLo repetends, 

408. A repetend ia written but once, and a point (.) 
is placed over the single figure, or over the firat and last of the 
Bet of figures. 

Thus, .555 and .135133 are written .6 and .135. 

Pbinoipli!. — Bmry fraction whose denominator, in Us low- 
i est terms, contains other prime factors than 2 or 5 is equivalent 
to a circulating decimal. 

A pure circulating decimal is a decimal which commencea with 
a repetend ; aa .7, or .379. 

A mixed circulating decimal ia a decimal in which the repetend 
Ib preceded by one <>i more decimal places called tlie finite part of tha 
decunal ; as. .27. or .04648, in which ,2 or ,04 is called the^nife part. 

409. To t^hange a fi-action to a perfect or circulat- 
ing' decimal. 

Change 

1. To perfect decimals, J, A, ^, H, ^, and ^. 

3. To pure circulating decimiils, 4, 3, ^. i^, i+, and ^ 

3. To mixed circulating decimnla, ^, ^, iJ, ji, and ^. 



.iJ 



w 



The law for the formation of repetende will he niipswat 
from the following : 



T 



i =.1111+ =.i. 


5. t =-44-J4+ =.4. 


ji, =.01010+ =.oi. 


C. 11 =.2333+ =ii 


lb = 001001+ =.6oi. 


7. Hi =.135135+ =.i3B. 


5V„=. 00010001 + =.0001. 


8. HH=-l''28ir28+=.i7!l^ 



rKiNCiPLE. — A repetfnd U changed to the form qfafriKlin 
l)y iiritingfor ademminator ws many sixes at there artfigmt 
in (Jie repc/end. 

410. To chang'e a eirculatiug decimal tu the form of 
a IVactiou. 

1. Oliange .3lti to the form of a fractioo. 
gOLDTioK.— il8 = lit = ^,. 

In like tnunuer, change to the form of fractions: 

2. .45. I 4. .297. I 6. .324. I 8. .«435. 

3. .66. I 5. .675. I 7. .4158. | 9. .95121. 

10. Change 2.297 and IS.OSi to the form of improper ftflfr 
tions. 

11. Change .237 to the fonn of a fraction. 
BoLtmos.-.2fff = .9H = -j^ = !H = A. 

In like manner, change to the form of fractions or miictl 
numbers : 

.51 .64'f3. 7.543. .04648. 

.048. .7852. 3.564. .35i3ii. 

.lOOi .0126. 6.27. 7.0136. 

To add, tubtract, muUipty, or divide circulating decimals, redooe Am 
to tractioiui, and tlian porfonu the reguirod opt.'ntioiu 






DENOMINATE TABLES. 



'411* Hoadnaodbound- 

iHes of land. 

7J»2 locbea = 1 Link. . . t. 

25 Linka = 1 Hod, . . rd. 

4 Rods = 1 CliaiD, . th. 

M Feet = 1 Chain, . «ft. 

80 Chaina = 1 Milo, . . mi. 

413. For mariners' use. 
9 Inches = 1 Span. 

8 Spans or G Ft. = 1 Fathom. 
20 Faiboms = 1 C. Length. 

71 C, Length = 1 Nau. Mile. 
S Miles = 1 League. 



413. Area or contents J 

of lund. 

625 Sq. Links = I Pole, . P. 
10 Poles = 1 Sq. fh,. iq. a 

10 8q. Chains = 1 Aero, . A. 

640 Acres = 1 Sq. Mile, eq.mi 

SeSq. MUea = a Townsh., 3Ji. 

414. For geographical 

oalculatioDB, etc. 



1 Geog. Mile = 



!,'<„ Stat. Ml 

I League. 

1 Degree. 



A knot, used in measnring distaocca ai 



3,16 Stat. Mi. ( 

iO Degrees = Circam. of Earth. 

is equivalent to a nautieal 



415. Apothecaries' fin id measure is used in pre- J 
iribing and in compounding liquid medicines. 

Table. 

«0 Minims, or drops en.) = 1 Plaldtachm, . ./3. 

8 Fluidrachms = 1 Fluidounce, . . f^. 
18 FInidouncea = 1 Pint 0. 

8 Pinta = 1 GalloD .... Oimff. 

1 Cong. =80. = 128/S = 1034/5 = 61440 % 

1. Btanda for the Latin Oetariut, a Pint ; C, for Oangiiis, a Gallon. 

ipoonrul. or 45 drops, makes alioat one Suidraehm. 
tablespoon hnids about half a flnid ounce. 
9 is an abbreviation for recipe, or take : G. aa^ for equal qnantitiea : 
fiwl ; ij. for 3: «s. for «mi, orbalf ; gr. for grain; P. for a little part; 
aq. for equal parts ; q. p., as much as jon please ; gU. for drops. 
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416. Apothecaries* weUjhi is used bj 
and physiciaDS in compounding drij medicines. 



apothu) 



a Scrapie* Olij) 
8 Drams ( J vilj) 
la Oaiicea(§xJj) 



1 Scruple, 

1 Ounce, . 
1 Pound, . 



1 n, = 1 13 = J M = 3 aB8 = i/r. 576 

1, Mfdieinei are bought aud sold in qujuitiiieB bj AToiidupais ' 
S. Tfae pound, ouuco, end grain are tb« same as those of Trof Wdtf 
the onnce being differently divided. 



417. Diamond wetffht. 

Ifl PartB = 1 Otain. 
4 Graina = 1 Carat. 
1 Carat = 3J Troj gr., nearly. 



418. Assayera* i 

1 Carat = 10 pwta, 
I Curat gr. = 00 Troy gr. 
34 CuratB = 1 Troy lb. 



419. T/jne is a measured poi-tiun of duration. The A 
dar year is divided ae shown in the diiigram. 



The «Air year ia ei- 
ftotly 8QG da. 5 hr. 48uuii. 
49,7 sea 

•Vht fovimon year coa- 
aiats of 365 da. for throe 
BucoeBsivo ycBra, every 
fourth year rantaiuing 
a66 da., one day being 
added for the excess of 
the solar year over 865 
da. TbJB day is added 
to the month of Febru- 
ary, which then lias S9 
da., and the year is called 
Uap year. 
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430. Circular or angular measures are used in 
measuring angles, determining latitude and longitude, etc. 

The unit tor measuring angles ia the degree. 

431. A Civcle is a plane figure bounded by a curved line, 
erery point of which is equally diatunt from a point within 
called the centre. 



A degrtis 13 ths angle measured 
"by tlie nrc of jju part of the cireiim- 
Jerenee of n drcle. 

423. Table of Units. 

60 Sr;conds (") = 1 Minute, , 




12 Signs, or 300° = I Circumference, e. I 

1. A aemi-oircumferenoe is one-Mlf of a. cm'^j 

3. A quadrant is one-fomih of a circnmference, e 

3. A sextant is one-sixCh of a circumferenw, or 6( 

I 4 A sign ia om-twe/fth of a circumri^rt-nce, or SO'. 

I B. A degree (1°! ie one ninetieth of a rigM angle. 



S, The length of s dedrae varies with the sizi 
, degree of longitude at the Equator is 69.16 Btatu 
tude it Is 59.61 mUee, at 60" of latitude it is 34.53 i 
yoiw, it ie nothing. 

7. A jitimite at the earth's eircumfcrence is i 
UatiGal mile, and is about IJ i 



ot the circle; thus, a 
e miles, at 30° of lati- 
lilea, and at 00°, or tlie 



870 ADDKS'DA. 

WRITTEN eX£RCIKES. 

423. To rlinnge hlglier to lower dpnomlantlimL 

IU>duce Change 

1. 3 mi. 51 ch. 1. to liuka. 5. 10 S. 10" 10' 10" to". 

2. IHC 3? 33to3. C. 75A.4aq.ch.18P.toai. 

3. Cong. 4U. 5f^8tof3. 7-3 common years to boa 

4. 4 fuLh. :i ft. S in. tu in. 8. llt° 24' Sfi" to gecoDdi. 

Find the value, in integers of lower denominations, of 
a. .W,iiH.\l2. fs.?. lis. {orih^^. lis. MbU)k 

10. ftii|. 13. .715". 16. ^, ofacu-. 19. f S. 

11, .87 lea. I 14. Cong. J. 1 17. f § H- 1 20. .705 Ih. Tb 
81. A field 17 cb. 31 1, long, 13 eh. 87 !. wide, is eodM 

by a board fence. Wliat la the length of the fence in fret! 
23. How many acrea in a piece of land 105 cli. 85 L Iffl 
iind40ob. 15 L mde? 

424. To change lower to liiglicr ticnoiuiuations. 



How many 

I. Miles aro 8470 links? 
i. Fflth. arc 1435 foot? 
8. Degrees are ai)07aOO' 


? 


Reduce 

4. f 3 0748 to Cong. 

5. 5270 nant. mi. to deg. 
C. 300562 to ft. 


To change a compound 


number to a fraction of a highi 


What part of 

7. f5l iafjS Ttl36? 

8. 1 mi. is 18 fathoms? 

9. 1 chain is H feet. 


What decimal of 

10. 1 lea. is 2 mi. 3rd. Ijd 

11. 1 mi. is 16.02 chains? 
IS. as" 42' 40" is 7" 4i' tf* 


13. In whut time will a heavenly body move throDgb 
quadrant, if it move at the rate of 3' 12" per miunte ? 

11. What will he the cost of a furm containing 455O0(X)S4.I 
at C60 an acre F 


■^^ 


J 
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15. How many rods ol fenca will oncloBe a farm GO cliaina 
square ? 

16. In a Btonn at sea, a ship changed her longitude 423 
^ecgraphic miles. How many degrees and mln-utes P 

^P GOVERNMENT LANDS. 

435. Government Lands are naaally surveyed into 
rectangular tracts, bounded by lines conforming to the cardi- 
ual points of the compass. 

A base line on a, pftmllel of latitude, and a principal meridian 

Intarsectiup it, are first establlBlied. Other parallel liuca are tlieu run 
aix mUe% apart, eacli way. 

their number N. or 8. of the bam line. 

A range is a. line of tomi»hip» citendinji: north and sonth of the boM 

A townthip la divided into S6 equal equares, called aectlons, each 
1 mile equare, aod containing 640 acres. 
■■ A TovKBrnp. A Section. 


w 


B 


B 


* 


3 


a 


1 


. . 


5.W.!4 




1 




7 


B 





10 


It 


13 




IS 


17 


le 


IE 


11 


13 


W 


IT 


90 


81 


22 


^3 


S4 


S.«Section 






30 


aa 


SS 


87 


aa 


as 




31 


aa 


33 


a4 


3D 


aa 


• The 
totpurp 
Aha 
Aq« 
Aha 
Aqu 

i 


U. a. Land Olfico re 
loaes of fate : 
If-sectlon, 
arter-seotion, 
If- quarter- s e o ti o 
arter-quarter-aec 


agnizes the 

J ■■ . 

i '■ X 

tion, i " X 


allowing diviaiona of 

1 mi. = 1 Bq. mi. = 
i -. = 1 ■■ •■ = 
1 " = i " " = 


a-uttion 

aw A. 

160 '■ 

80 - 

m • 

A ' 



EXERCI SES. 



1 



426. I- If a toWDsliip o( knd is equally diviM uni 
888 families, what does each receive? WhutiiartofiiBeinit 

8. What number of rails will enclose a quarter Bectioi 
land with a fence 6 rails high, and 3 lengths for eTurjin 
«Dd what will l>e the cost of the rails, at $40 per thoiuud 

3. A man bought the 8. J of a section of land at Bi 
acre, and aft«^rward sold the E. ^ of what ho bought itll 
an acre. What was his gain ? on the part sold f 

4. If I hny the N. E. J and the E. i of N. W. i of a« 
of land, how many acres do I purchase ? What part 
whole section ? Locate the parts in a dingram. 

5. A man bought of the III. Cent R. R. Co., the 8. i ol & 
Tp. 10 N., ninge 6 K, at »2 an A. He sold the E. ^ of S.I 
•8.75 an A. ; the N.W. i of 8, E. J at MJan A. ; and tb 
of S. W. i at t3.84 an A. How many A. has he left? 
was his gain on the cost of tho whole ? Draw diagram. 

6. From a section of land bought of the U. S. Governm 
$1.25 an A., was sold the S. i of 8.\V. i at $2.50 an A. 
N.E.i of N.W.J at $1.75 an A.; tho W. i of 8. R J at 
A.; and the W. i of S. W. i of N. E.iat$3an A. Ho* 
A. remained, and what was tho gain, it the remainder i 
$3J an acre? Dniw diagram and explain. 



FOREIGN 



MONEYS. 

the le^ 



437. Eiiyllsh or Sterling money i 

rency of Great Britain. 

The unit of EDglish monef 
aoivreign or pnunil iter- 
.^juiil lo $1.6GGS U. U. 
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I Table o» Umra. D. S. VALca 

4 Parthings (/ar.) = I Petiay, d. .03 

12 Pence = -I Sliilliog «. .3433 + 

I 3 ShilUDga = 1 Florin jl. .48WB 

L a ShiilingB = 1 Crown, cr. 11.3160 + 

I ao^..i,.„ =i!r:r'°': : : n «* 

I 21 Shillings = 1 Ouiut'a, & S.ll 

The coin of Qreat Brioun in geoertil use ia as follows: Qold, the 
■overeign and half -sovereign ; Bllver, the crown, hall-crown, flurip, 
eliiliing, sbi-penny. and tbree-pennj' pieces ; coppBr, ihe peanjr, half- 
penQj. find farthing. 

438. Canndft money is the legal currency of the Do- 
miuioQ oj' Cunada. 

The denouiinations are dollar*, cents, and miU*, and have the ssma 
nominal value as tUn corresponding deaomi nations of U. S. Money. 

Tbf coin of the Dfiminion of Canada in use is as follows : Qold, the 
BoveregD and half-sovereign ; silver, the fift;-cent, twenty-five cent, 
ten -cent, nod five-cent pieces. 

429- French money ia the legal currency of France, 
and is decimal 



The legBl unit of French 
money ia tlie tilner fraiie, 
equal to $.103 U. 8. money. 





10 Millimes (m. 


1 = 1 Centime, . 


. et. 


{0.00193. 


10 Centimes 


= 1 Becime, . 


. de. 


.0193. 


10 Decimea 


= 1 Franc, . . 


■ fi- 


.193. 



The coin of France is; Gold, lOO, 40, SO, 10, and B franc pieces; 
—tftvfir, 5, a, aod 1 franc ; bronze, 10, 5, S, and 1 frtmc pieces. 



JDDE^VA, 



430. The Empire o/* Germanff faw adopted & m\i 
sod nniiono sjBteni of caiiuf^ 




TW Boit o( tUi Bnr Oar. 

AMmmtA 1 Jlin*^ «qaal to 

Tte Jbr* ■• diiidrd into A- 
110 Bfoal pwtL oae ttf wliich ^ 
iinDed a Ffbimig. 



Tke eoins <4 the Stm Brnpirr uv w foHov^ -. Gold, 30. 10. ul 
E ^ufca ; aQTer, X aad 1 nnfc ; niaket, 10 uid 5 plouug. 



431. Japan has a new and decimai rystm of coinage. 



Tlw nnlt of J>(aii monej is llie gold ftn . 
nlned U $^T C & monej. 



The coin of Japsn embimfeB Jlr« pofd coins, vmlaed at (20. (10. fl 
12. mi (I. iJsa>M aTtn- coins. Taloed M 3, 10. 30, 50, nai 100 cf 
iw^iectiTely. 

LONGITUDE AND TIME. 

433. The Longitude of a placets its distance east or I 
vest from some assumed meridian. 

Slice the earth mms on its biib once in 34 hr., ^ of dSO 
pMses under tbe sud in 1 far. , and ,\ at 15% or 15', paasee nndei 
in 1 min. or time, and J^of 15'. or 13', passes under thesuo in 1 k&c' | 
ttme. Hence, the following 

433. COMPARISOS OP LOJTOITUDE AHD TeKB. 

A difT. of 15" in longitude makes a diff. of I hr. in tine. 
" 15' " " " ] min. ' 



LONGITUDE AND TIME. 



from west toeast. time ie earlier to all plBcea 
aat of any given meridian. Time, when it 
vill b>! pant 12 o'clock at nJl places eaet, ami 



1. Since the esrtb 
"^reat, nod later to all p!i 
'3s 12 o'clock at one placi 
^tfort 12 at all placea w^et 

S, If onn place is in east aud the other in west longitude, the difference 
of longitude is found by addinq ttiem, and if the sum is greater than 
TBO°, by aa^tToeling it from 300'. 



4^4^ Table Off Longitude fbom GRBBNivicff, 
as compiled from tAe reeordi of Che U. 8. Coast Surtey. 



|Cbi<»go 

■iMbrBOn City, Mo.. 
Mexico 

New York 



67° 37' 46" W. 



Kicbmond, Va.. 
Snn Francisco. . 
St. Paul. Minn . 



Univ. of Virginia.. 
Washington, D. C. 



. S° 20' ] 
. 13" S7' 1 
. 77° aff 45" ' 
.123° 38' 45" ' 
. 05" 4' 55" ■ 
. 90" IB' 15" ' 
. 78° 31' 80" ' 



77° 0' 15" W. 



Standabd Tihe. 

I this country is now mostly reckoned from four 
aieridiaue, known as the Eastern, Central, Mottnlain, and 
Pacijie meridians, and the standard time is named from 
them, as Eastern time, Central time, Mountain time, and 
Pacific time. 

Eastern time ia that of the meridian of 75° W. from 
Greenwich, and therefore is just 5 hours slower than London 
time; Central time is that of the 90th meridian, 6 hours 
Blower than London; Mountain time, that of the 105th 
meridian, 7 hours slower than London ; and Pacific time, 
that of the 120th meridian, 8 hours slower than London. 

All the leading Railroads of tlie country have adopted these 
standards in operating their hues. 



WRITTEN EXERCISES. 



r 

^^1 436. To lin<l the difference of longitiicio betweeD 
^^Bil^o places, when tlie tlifiVrence uf lime 

^^H 1. When it is 9 o'clock at Washington, it is 7 min. 4 eec 
^^nftfit 8 o'clock at St. Louis. Find the diff. of loogitade. 
^^1 ECLE, — Multiply ihe difference of iime expressed in hours, 

minutes, and seconds by 13; the product will be the different 

of longitude in degrees, minutes, and seconds. 
3. The diff. in the time of Wash, and of St. Petersburgh la 

7 hr. 9 min. 19J sec. Find the diff. in their longitudes? 
3. When it is 13 o'clock m. at Rochester, N. Y., it is 9 hr. 

1 min. 37 sec. a. m. at San Francisco. The long- of Bocheeter 

being 77° 51' W., what is the long, of the latter? 

437, To flnd the diffcj-ence of time between two 
places, when their loDgltudes are given. 

1. Findthediff. inthe time between Cincinnati and St, Paul. 

El'LE. — Divide the difference of longitude expressed in de- 
grees, minutes, and seconds, by 15 ; ihe quotient will be the 
difference of time in hours, minutes, atid 



Find the difference in the time ot* 
3. Washington, and Rome. 

3. Chicago, and Paris. 

4. New Orleans and N. York, 

5. Albany, and Jefferson City.; 



, Richmond, and St. Lome. 

, New York, and Mexico. 

, Ann Arbor, and Berlin. 

. Mexico, and San Fran. 



When it is 6 a.m. at Boston, what time is it at Cineic- 
nati ? At Clueago? At St. Loins? 

11. When it is 6 p. M. at the University of Va., what time is 
it at Berlin? At St. Paul ? At Astoria, Or. ? 

13. How much later does the snn rise inN. Y. than in Paris? 

• Take Cmm tbe Tabl« ihe required lanjcltadu of Ibe diBbrcal (ilicet. 



EXACT OR ACCURATE INTEREST. 

, JSx.aft or aeeuvate interest is computed bj 
Bowing 3(j5 da. to the year, iustead of 3C0 da,, the latter bc- 
^gS da.ory|-j equal to -^ less tliau a common year, and 6 da 
tbt jfi equal to jif less tliau a leap year, 

^ For eiample, the eaaet interest nt any Bum for 63 ds. \a ^ of the in- 
■tonst for 1 ;r. ; bat thia la ^iaa thau that obtained by ordiaarj methods. 

EuLE.— ^i'm^ the interest for years iy Ike common method, 
a»dfor days, take such part of 1 year's interest as the number 
of days is of 36b. Or, 

When the lime is in months and days, and less than 1 year, 
find ttie interest by the common method, and then subtract ^ 
part of itself for l/te common year, or ^, if it be a leap year. 

Find the accurate interest of J1560 for 03 da., at 6 



.06 

" m 93 

73 #1740.96 

I 823.848 

Find the exact i 



I 823.848 Exact iut. 



, Find the exact iut of 11600 for 1 yr. 3 mo. at 6%. 

. Find the exact interest of 4875.60 at 7^ for 63 da. 
i. What is the difference between the exact interest of 
t648.40 at ^% for 1 yr. 3 mo. 20 da. and the interest reckoned 
by the 6^ method ? 

5. Required the exact interest on three U. S. Bonds of $1000 
each, at 6^ from May 1 to Oct. 15. 

6. What is the exact interest on a S500 U. S. Bond, at 5%, 
bom Nov. 1 to April 10 following ? 



i. 

4 



I 



ANNUAL INTEREST. 

439. Atimntl interest ia interest ou the principal, 
and on each year's interest remaining unpaid. 

Annual inhtrest is allotreil on promissory mites, and other oootiutt, 
ivUicli cinlain Hm worda. " with iaterast payable anauaUy." 

1. Find the annual int. and amt. of »S0O0 for 5 jr., at SjS, 
Explanation- -The Int. of «8(K)0 for 5 JT. at 0% = «4M. 

It oa fHOOO for I yr. at " $i80 for 10 yr. at G^^ = «S88. 

eft iBjttO.wd forSyr. |2400 + t388 = J2688, annual int 

w*^""- *;800O+*2688 = *10C88, amount. 

Tho int. Tor tlis first 
year, roinaioliiK unpaid, draws int. loriji. ; that for tho second year, fw 
8 yr. ; tliiit Cor tho tlilrd year, fur 8 yr. ; and that for the fourth year, lor 
1 yr., tbu Eum of which ia equal to the int. of $480 for4yr.-v3 yr. + !yt. 
+ lyr, = 10 yr.^ and the iiit. of *4tWat 8 ft for 10 yr. ia fS83. BenM 
the total ainaont of int. is ^24/00 + $388, oi $2638, and the amt. is |L(M88. 

2. What is the annua! interest oFtl500 for 4 yr. at 7%? 

RcT-B. — Compute the interut on Ike principal for Ike given 
time and rate, to lehick add tlit interest on eack year's intemt 
for the time it han remained unpaid. 

3. What will $3500 amt, to in 10 yr., annual iiit, at 8;^ ? 

4. What is the difference hetween the annual interest and 
the compound interest of |2500 lor 6 yr. at 6;?? 

5. Find the amt. of 8575, at 8% annual int., for 9^ yr. 

6. tOOO, New York, June 15, 1862. 
On demand, I promise to pay L. II. BLAKEMAff, or ordtr, 

BIX hundred dollars, with annual int., at 6%. Value reffd. 
Henht Bridqemxm. 

What amount will bo due on this note June 15, J884,imi 
interest having been paid ? 



tfONT RULE FOR PARTIAL PAYMENTS. 

, 0)1 all notes, bills, or other similar obligations, whether 
'a payable on demand or at a upectfied tune, with interest, 
I wfen payments are made, such payments shall be applied : first, 
io cancel the interest that has accrued at the tune ofsuchpay- 
meata ; and, second, to the cTttnguishment of the principal. 

If payable with interest annually, the annual interests 
that re?nain unpaid shall be subject to simple interest, from 
the time they become due to the lime of final settlement ; but %f 
titany year, reckoning from the lime such annual Interest began 
to accrue, payments have been ynade, the amount of such pay- 
ments at the end of such year, with interest thereon from the 
dale of payment, shall be applied : first, to cancel the interesi 
upon the annual interest ; second, to cancel the annual inter- 
Bst ; and third, to the extinguishment of the principal. 

$873. St. Johkbbury, Vt . Nov. 23, 1878. 

1. For value received, I promise to pay James Fesquson, 
or order, eight hundred seventy-two dollars, on demand, with 
interest annually. Sylvanus E. Botle. 

Indorsed as follows t April 4, 1879, $28; July 10, 1883, 
(94.40; Dec 10, 1884, 16.73 ; Jan. 14, 1887, *39G. 
What will be due Deo, 38, 1888 ? 

441. Tlie New Hampshihe Rule is the same as that at 
Vermont, with thia provision, viz. : 

If at the time of any payment, no interest is due, except 
what is accruing for the year, and the payment or payments 
are less than the interesi due at the end nf the year, then m in- 
terest IS allowed on such payment or payments. 



M 



ADDENDA- 



^V 442. The CosmxncTT Bcls ii the same ae the TTl 
^KButcs Bulk (323), «ith this ezoeptii»i, tix. 

^^ When LESS than a yai't iitltmt itu acrmed al the tmt^ 
apai/ment, rzcrfit tl bf Ihetatt payment, tit diffemce bttwati 
the amount of the pnnciiial for oh s.vasE tftar, and 
amount of the payaunti made that ytar, mV farm the 
f/rincipal. 

If the interest which fua atxrued at tht time of a paymoi 
exceeds the payment, compute interest upon the princijiai onfj. 

rAt the opdoa of Ihe lemcher, the eumplee under tbe U. & Bole (3SS) 
J be MlTed bj Uie preceding roles. 

FOREIGN EXCHANGE. 

443. Foreign exchange relates to remittanees made 
between different eountrie:?. 

The drafts nc bills of crchangc sre expressed in the mone; of Hi) 
cuuntr; in which they nre niBde payable. 

Exchanges with Europe art> effected thieflj throogli pnmuuesl 
fluaiiciiil ceutrta, us IjOndon, Paris. Amsterdam, Berlin, Frankfort, etc 

Sterling exchange coosists of bills on an; put of Great Britun. 

444. Quotatioiin arc the pablished rates at which billa 
of exchange, stocks, bonds, etc., we bought and sold in the 

money market. 

Tims, (jaotations of exchange on London give the valne of £1 sterling 
In didiart aad anta; on Paris. Aritwcrp. and Geneva, the valae of (1 in 
fraiiet; on Amstt^rdnm, the value of 1 guilderor fiorin iurenf*; on 
Eatnburg, Frankfort, and Berlin, tbo valne of 4 marks in eenli. 

445. A net of exchange ia a bill drawn in triplicate, 
named. First, Second, and Thiud of exchange, each copy 
being valid until the amount of the bill is paid. Theec copies 
are sent by different mails, to provide against miscamage. 
When one is paid, the others ore vuid. 
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W RITTEN EXERCISES. 

1 446. To Cnd the cost of a foreign bill of eschunge. 

, Find the cost in New York, of tho following bill on 
pidoD, at 3 da. sight, exchange quoted at $4.87^. 







BOLnriON.— 14.875 x 500 = f S4a7.30, «orf of the bill. Am. 

2. Find the cost of a hill od Paris, for 495 francs, at 5.15. 

3. Find the cost of a bill of exchange on Berlin for 1750 
marks, <|Uoted at 9CJ. ^^J 

8oi,c'nOK.-|.963S-;-4 x 1750 = $421.09, twt of the bill. . ^H 

Formulas: 

1, Face X value of monetary unit in U. S. money ; or 1 _ 

2. Face -^ value of $1 in foreign money, f 

Find the cost of a bill 

4. On Liverpool, for ^600 IBs., at fi.Se^, hrokera^ J^^. 

5. On Geneva, Switzerland, for 5460 francs, at 5.Sil}, bro- 
kerage \%. 

G. On Hambarg, for 2560 marks, afc 'ib%, brokerage \%. 
7. On Amsterdam, for 3000 guilders, quoted at 41^, bro- 



ADDEXDA. 



^K 8. On Dublin, for £084 IOb. Oil, exchange quoted at HESt 

^H 9. On Bremen, for 3872 marks, exchange at 9Gg. 

^H 10. On Antwerp, for 2750 franca, exchange being 5.19f. 

^B 11. Bought eschangG on Amsterdam, at 41J, for 3759 
guilders ; on Hambarg, at 95^ tor 1000 marks ; itnd on Lon- 
dou for £oOO, at *4.8 5. What was tlie cost of the whole ? 

447. To tiud the face oi' a bill uf excliuDse. 

What will be the/Kco of a bill 

1. On London, that can bo bought for *5488.2C,ei[chi«ige 
selling at *+.85 ? 

Solution— (S488.a6+H85 = 1181.6. or £1181.6 = £1131 ISs. 

2. On Paris, bought for t325, exchange at 5.17? 
Bonrnos,— 5.17fr.x335 = 1680.25 /cane*. 

3. Oq Hamburg, bought for $4000, exchange quoted at 
SOLUTIOK.— ($4009-^|.96}x4 = ll!66fl| loar^. 

FoKMuias: 
1. Cosl-i-value of monetary unit in V. S. money ; or 



» 



2. Coat X value of $1 i 



=faa 



Find the/flceof ahill 

4. On Manchester, Eng., bought for t7500, exchange 4.8(1. 

5. On Frankfort, bought for 8395.75, e.tchange at 95^. 

6. On Geneva, Switzerland, bought for *4856, at 5.2^ 

7. On Amsterdam, bought for *3750.G7, exchange at ^H- 
6. On Berlin, bought for MOOO, exchange being 93J. 

9. A merchant in New Orleans gave #6186, cnrrency, for* 
bill on Paris, at 5.15i. What was its face? 

10. What is the face of a hill on Antwerp, that may be pur- 
chased in New York for *2oOO, exchange at S.l&Jf 

11. A draft on Philadelphia cost £125 in Birmingham, Kiigi 
exchange selling for 4.855 ; required tbo Sacs of the draft. 



PROGRESSIONS. 

44S. A progression is a 8crii?s of numbers lucrcasing 
*t decreaei ng according to some fixed law. 

449. An arithmetical progression is a scries of 
mmbers wbicli increase or decrease by a common or constant 
fifference. 

TUna. 5, 7. B. II, 13, 15, ia o.a aatendins mn^, I 

15, )3, II. 9, T. 5, IS a. deaceading series 
n each nf whicli 3 is the Eomjiwn difference. 

450. A geometrical progression is a series of nam- 
>era,whicliincreaseordecreaBe byacommon orcoiistant raiio. 

Thus, ]. 3, 8, 27, 81, 243, is b.^ oxen,ding eenea, 
343. 81. 27. 9, 3, 1, is a. detemding Bcrles. 
Id the first Bcriea tliD ratiu is 8, In tlie second J. 

451. The terms of a progression are the mimbers of 
which it consists, the first and last tcrma are called tho 
Bxtremes, and the other terms tho means. 

453. The following arc the elements considered in 
<tnlhmeiical progression and the symbols used : 

1. The first term, {a). I 3. The common difi"erence, (d). 

3. The last term, (0- I *■ The unmber of terms, (ii). 

5. The sum of all the terms, («). 

453. Any three of these quantities being given, the other 
im may be found. 

_ \l— (it — /) X t l. Ascending Series. 
~ \l + {n — 1) X d. Descending series. 
77(6 first term is equal lo /lie htsf term tnimi^ or phis the 
Pi'oduct of the tiHinfier of terms lexs ?, &i/ the common differ- 
*•!«, according as the series is ascending or descending. 



•I 



d 




290 AJ^DBfTSA. 

- _ t fe + tl X (h— f) . Ascending eeries. 
~ ( a — rf X (« — X). Deacendiag BerieSi 
The lad lerm is equal to the first term, phis or minu 
product of the common difference by 1 leas than the nwni 
tf^na according as the series is ascending or descending. 

3. 

I difference is equal to the differenct of H 
iremes divided by the number of terms less 1. 



TliB number of terms is equal to the difference of the vii 

divided by the common difference, plus 1. 



2%B mm of the terms of nn arithmetical series is eqi 
one half the sum of the extremes, vtultipUed by the nutitb 
terms. 

WRI TTEN EXERCISES. 

454. 1. The first term of an increasing progresBioB 
the common difference 5, aud the number of terms 20. ' 
is the last t«rm !' 

2. The first terra of a decreasing progression is 2(i'. 
common diSerence 6, and the number of terms 40. Wl 
the last term? 

3. What is the 13th term of a descending series whos 
term is 75, and common difference 6 ? 

4. What is the amount of *100, at 7%, for 45 years? 

5. The first term is 2, the Iftst term is 1?, and the nt 
of terms is 6. What is the common difference? 
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L The amount of 1800 for CO years, at simple interest, ia 

What is tlio rate per cent. ? 
■ The extremes are 7 and 43, and the common difference 
, What is thu number of terms ? 

e first term is SJ, the last term is 40, and tlie common 
rence is 7J. Whu,t is the number of terms ? 
fe. In what time will #500, at 'i% int., amount to $885? 
pO, The extremes are 5 and 32, and the number of terms 
What is the sum of all the terras? 
, How many strokes does a common clock make in 12 

E? 

-w What debt can be discharged in a year by weekly pay- 
lits in arithmetical progresaion, the first being $34, and the 
§(•1224? 

05. The following aro the elements considered in gea- 
ical progression : 

f The first term (a). \ 3. The ratio (»■). 

, The last term (/). I 4. The number of terms (ii), 

5, Tho sum of all the terms [a). 

SG. Any three of these quantities being given, the other 
fcmay be found. 
!be following formulas or rules cover all the cases : ^_ 

ll-y. r"— ', Ascending series. ^P 

[I X f*—'. Descending series. 
I an aaceiiding series divide, and in a descending series 
iply the last term by that power of the ratio vihose exponent 
~:an the number of terms. 

I = ra X r""^ ; or I z= a -¥■ r"-'- 

3» an ascending aeries muUiply, and in a descending series 
■ divide thejirst term by that power of the ratio whose exponent 
ts 1 less than the nttmber of terms. 
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Tlie ratio is equal to that root of the quotient of the hil la 
L divided by Ihe first, whose index is 1 less than tks numbtri 



The number of terms less 1 is equal to ihe exponent (sf J 
i-fower to which the ratio mud be raised to be equal to the f 
1 tient of the last term divided by thefirsL 



I 



- » - —F^i 

The sum of a geometrical series is equal to the differmm \ 
tweea the product of the last term by the ratio and the ^tH' 
term, divided by the ratio less J. 

WRITTEN EXERCISES. 

457. 1. Tho last torm ia 193, the ratio 2, and the number 
of terms 7, What ia tho first term ? 

2. The first term of a geometrical eeries is C, the ratio 4, 
and tho number of terms 6. What is the last term. 

3. The extremes are 2 and 512, and the number of tenna 
Is 6, What is the ratio ? 

4. The extremes are 2 and 1458, and the ratio is 3. What 
Ib tho number of terms ? 

6. The extremes are 3 and 384, and the ratio is 2. What 
is the sum of the scries? 

6. If a man were to buy 12 horses, paying 2 cents for tho 
first horse, G cents for the second, and so on, vhat would the; 
cost him ? 

7. A drover bought 1 oxen, agreeing to pay 13 for the first 
01, 19 for the second, J27 for the third, uud so on. What Hi 
th(. lust ux cost him? 



MENSURATION. 



458. Mlennnrntioii iveAia ot the measurement of lines, 
Bnrfaces, and solids or volumes. 



PLANE FIGURES.* 

459. A jfolyr/on is a plauo figure bounded by straight 
lines. 

□re la (be aurface included witliln tlic lines 
e from the Dumber of Bides which bound it. 



The area of a plur 
which bnimd it. 
. A polygon takes its 
[ U follows: 

ivigan. Talngon. Pintagon. Hsmgon. Hnpligon. Odagon. 
TKp perimeter of a polygon is the Hiim of ila sidcH ; the base is the 
«de no wliich it stands ; niid the altitude ia the jierpendiciilar distunto 
between its base and a side or angle oppiiaitc. 

460. A trigon or triailf/le is a polygon bounded by 

three sides, having thi-eo angles. 

c 
The base of a triangle is the side on which it ia sup- 
posed to stand, as AB ; the vertical angle is tlie angle 
oppoat« the base, as C ; and the altitude ia the porpen- 
dicaluT line drawn from the vertical AUgle to tlie base, 
»sCD. 

46t. A tetrafion or quadrilateral is a polygon 
bounded by four straight lines. 

Parallel liuee are lines which are eqnallj distant from each other at 
*veiy point. 



* Uaee, anj[lefl, and pUaa flgoroB, la 



ro dEfiucd ou pages 153, 1S9. 
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4.G3. Quadrilaterals are of three kinds, as follows : 



O ZS' 






I 



A paraUologram has its opp-mte tides pamlJel ; a trapesoid lisa 
oolj- (JTO »«;(» pBrnllel ; and a trapazimn liaa no two sidiB parnllul. 

Tho diagonal of a qaadrilatcraJ, aa ahoiKu in the figures, is a line 
Joining- any two angles not adjacent. 

4G3. FaralUlogrums uro of four kinda, as follows: 



D 



] O 



Rhombgid. 



A square haa all its Bides equal, and all liaKD^r^ right itngla; 
rectangle bas ite opposite sides eqnai. and all ita angles right angle*; 
B. rbotnboid bss its opponUe sidee equal, and its angles nevle and Mfit 
a rhombus hsa all its aidcB e<)iibl. and its angles acute and obtuK. 

An acute angle is Uu than a rigM angle; an obtUSe angle i> 
grenter thiin a right angle. 

The altitude of a pamllelogram or a trapezoid Is the perpendicoUr 
distance 1jet ween ita ^MtroUri sides. 

i THE CIRCLE. 

464. A circle is a plane figure bounded by a curved linor I 
called tho circumference, every point of which is equalljl 
diatunt from a point within called the center. 

The diameter of a circle is a line pawing through 
its center, and terminated at both ends b; the circum- 
ferenco. 

The radius of a circle is a line extending from ita 
center to any point in the circomfference. It ia tffW hotf 
the diameter. 



MENSURA TION. 



PROBLEMS. 



^ 



4€5< The base and nititiide of a triangle given, to 
ad the area. 

1. Find the area of a triauglc whose base ia 2C ft. and ald- 
Ide 14.5 feet. 

, BOLDTIOK. °'' = 188i : henco, the area ia 1881 *1- "■ 

FoBHiTLA : \ (iow X aUitude) = area of triangle. 

rind the area of a triangle, 

2. Whose base is 12 ft. C in. and altitude ft. 9 in. 

3. Whose base is 25.01 chains and altitade 18.14 chains. 

4. What is tho cost of a triangular piece of land whose 
Tttae ia 15.48 ch. and altitude 9.67 ch., at $(50 an acre ? 

5. At 1.40 a square yard, find the cost of paving a triangu- 
.lir court, its base being 105 feet, and its altitude 21 yards ? 

46G, Tho area and one dimensfou given, tu find the 
other dimension. 

1. Find the base of a triangle whose area is 1B9 sq. fL, alti- 
tude 14 ft. 

BoiunOH. — TT— - 27 : henco, Ibe btue ia 27 ft 

3. Find the altitude of a triangle whoso area is 20}- sq. ft>- 
hiae 9 yards. 

RiTLB. — Divide twice the area by the given dimension. 

Find the other dimension of the triangle, 

3. When the area ia 65 sq. in. and the altitude 10 in. 

4. When the base is 42 rods and the area 588 sq. rods. 

5. When the area is 6J acres and the altitude 17 yards. 
, When the base is 12.25 chains and the area 5 A. 33 P. 



% 
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S9C ADDENDA. 

467. Tho three sides of a triangle given, to find its 



I 
I 



Find tbc area of a triangle whose sidea are 30, 40, and 
50 ft. 

SoLunos. (30 + 40 + 50)^ 3 = 60; 60-30 = 30; 00-40 = 80 
00-50 = 10. v'*>''™''20>'H> = WWft., area. 

2. Find tlie area of a triaogle whose base ia 20 ft. and each 
of tho other sides 15 ft. 

Bulk. — From half the sum of the three sides subtract each 
aide separately; multiply the half-sum and the three remain- 
ders together; the sgitare root of tlie product is the area. 

3. Find the area of a triangle whoso sides are 25, 36, and 
4Sin. 

4. How many acres in a field in the form of an equilateral 

triangle whose aides measiu-e 70 rods ? 

46S. To Had the area of a parallelogram. 

1. Find the area of a parallelogram 1G55 ft by 7.5 ft. wide. 
SOLCnoif. 16.35 X 7.5 - 121.875 ; lienoo, 131.875 sq. ft. is the ono. 
FoEMDLA : Base x altitude = area of parallelogram. 

2. Tho base of a rhombus is 10 ft. 6 in., and its altitude 8 ft 

What ia its area ? 

3. How many ncrea in a piece of land in the form of i 
rhomboid, the base being 8,75 ch. and altitude 6 ch.? 

4. A man bought a farm 198 rods long and 150 rods wide, 
and agreed to give t33 an acre. What did the farm cost? 

5. A certain rectangular piece of land meaaarcs 1000 Hnba 
by 100. How many acres does it contain ? 

6. How many square feet in a board 16 ft long, 18 ii 
le end and 35 inches wide at tho other end P 



i: 
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>. To find the area of a trapezoid, 

1. Find tLc area of a trapezoid whose [larullel sides are 33 
and 11 ft, the altitude 9 ft. 

801.UTIOIT. ~= — X 9 = 158 ; hence, 153 sq. ft. is the aTM. 

Fokmitla: Ksitmof Ifte bases xaliilitde)— area 0/ trapezoid. 

2. Required the area of a trapezoid whose parallel sides are 
178 aud 14C feet, and the altitude 69 feet. 

3. One side of a quadrilateral field meaeures 38 rods ; tha 
side opposite and parallel to it measures 2C rotla, and the dis- 
tance between the two sides is 10 rods. Find the area. 

470. To find the area or a trapezium. 

1. Find the area of a trapezium whose 
di^onal is 43 ft. and per|)endicu]ars to 
this diagonal, as in the diagram, are 16 ft. 
and 18 ft, 

SoLDTION. ^g— x4a = 714; lionce, 714 sq. ft. istl 

FoRMnLA: i (sum perpendic. y.diag.) = area of trapezium. 

3. Find the area of a trapezium whoso diagonal is 3.5 ft 
9 iiL, and the perpendiculars to this diagonal 9 ft. and 13^ ft 

3. How many acres in a quadrilat«rid field whose di^onal 
IB 80 rd. and the perpendiculars to this diagonal 20.453 and 
£0,832 rd.? 

To find the area of any rejiilar potj-gTm, nmltiply its perlraMer, or tlia 
•am Ot iM ridee, by the perpendicular falling from iim centre to one of 

To find the area of an im-ffjilar polygon, divide the figure into tri- 
«tg]ea and tr&pcxiums, and find the axea or eocli separately. The Bam 
ef theee areas will be tlie area of tbe whole pdygon. 




\ 
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471> The diameter or circamfereucc of a circle slTen, 
to tiiid the other diiiicnsiOD. 

1, Find the circam. of a circle whose diameter is 20 in. 

Solution.— 20 in. x 3.1410 = 83.833 iii., tlie ainumferejice. 

2. Fmil the diiimeter of a circle whose eircumrerence ia 
83.833 ft. 

Solution.— 63.833 ft. -i- 3.1413 = 20 ft., the diameUT. 
, „ 11. Diameter x 3.1410 = drcumferenee. 

■ ( 2. Gircumference -^ 3.1416 = diameter. 

8. Find the diameter of a wheel whose circam, ie 50 ft. 

4. What is the diameter of a tree whose girt is 18 ft. 6 in.? 

6. What ia the radius of a circle whose clrcum. is 31.416 ftP 

C, Find the circumference of the greatest circle that can be 
drawn witii a string 14 inches long, need as a radius. 

4:73> To And the area of a circle, wlicn both its diam- 
eter aud clrcumt^rence are given, or when either is 

1. Find the area of a circle whoso diameter is 10 ft and 
eircnmfercnce 31,416 feet. 

SoLDTiON-— 31,416 ft. X 10^ = 78.!54 sq. ft., area. 

2. Find the area of a cirelo whose diameter is 10 ft. 
SoLOTioN.— 10 ft,' X .7854 = 7S.M sq. ft., area. 

3. Find the area of a circle whose circum. is 31,416 ft. 
Solution.— 31.416 ft. -f- 8.141ft = 10 ft., diam. ; 

(10 ft.)" X .7854 = 7a64 sq. ft., area. 
_ I 1, i(diavi£terxcircti>»ference) =^ area. 

tS. Square of diameter X .186i = arm. 

4. Find the area of a eirctilar pond, its circum. being 200 oh.? 

5. The distance around a circular park is IJ miles. How 
numj acres does it contain? 

6. How much land in a circular garden, that requires 84 rd. 
of fencing to iocloso itF 
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473. To find the diameter or circumference of a cir- 
cle, when tbe area is ^ivcn. 

1. What is the diameter of a circle whoso area is 1319.472 ? 
BoLDTios. — '^"^ = 1080 ; ViO^U = 40.B87 + . tho dMmtXer. 
3. What is the circumference of a circle whose area is 19.G35 i 
BoinnOM. ^^ = 8.35 J V8.25 ^ 3,5. radiw; 

3^x3x3.1410 = 15.T08, the wrcum/urenM. 




3.1416 
3. The area of a circular lot is 38.4846 eij. rd. Find ita 



4. I'ho area of a circle is 78.75 eq. yd. Find its diameter 
and ite circumference. 

5. The area of a circle is aS6.488 square feet Required the 
diameter and the circumference. 



47't- A prism is a solid whoso bases arc equal and par- 
allel polygons, and whose sides are parallelograms. 

The planea which bonnd a eolid tire called fata, and their intcrsec 



A prism ia triaTtgular, qvadrangalar. pejtlagonal, etc., according as Its 
bases have three sides. /ortr sides, fire sides, etc. 

■ For Bome oilier dellDJlloni, tta pofB Ida, 



I 
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13,1. 




Priim. Quidnugular Prism. Pgaliflonil Priim. HangoMi PriMu 



475. A cylinder is a body bonnded by a uniformly 
curved Burfiwe, ita ends being equal and parallel circles. ' 

The altitude or axis of b. cj-Iioder la the line joinmg tbe contets of ' 
the bases or untla. 

476> A pyramid is a body having for ita base a polygon, 
and for ita other faces three or more triangles, which termi- 
nate in a common point called the vertex. 



■ 4 




477. A cone is a body having a circular base, and whose 
convex surface tapers uniformly to the vertex. 

ae fa the perpendicaliir d: 



I The altitude "f a pyramid < 

■ bom its vertex to tlie plane of its base. 

Tho slant height nf a pyramid ie the perpendicnlar disti 

TertBs to one of tho sidosof thchnsp; 

of a eone, te a atraight line from Clio 

vertex to tlie circumf . of tho base. 
The frustum nf a pjramid or 

cone is that part which remains aftM 

catting- ofF the top by a. plane para.! I i:i 

to the base. 
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478. A splicre is a body boundeil by a aniformly curved 
flee, nil the points of which ore equally dietunt from a point 
■within calkd tho center. 

The diameter of s sphere U & straight line paas- 
ll^ titroagli tlie center of the Bplieie, and teimiuated 
at bwh ende b; ita sarfiice. 

The radiua of a spliero ia a, eiraight lioe drawn 
from the center to unf point in the Burfoce. 

PROBLEMS. 

479. To liiiii tlic convex surf, of a prism or cylinder. 

1. Find the area of the convex snr- 
Aee of a piiam whose altitude is 7 ft., 
and its base a pentagon, each side of 
Thich ia 4 feet. 

S01.CTION. — 4 ft. 1 5 = 20 ft., perimeter. 
30 ft. X 7 = 140 sq. ft,, amtex mrface. 

2. find the area of the convex buf- 
tace of a triangular prisnjj whose alti- 
tude is 8J feet, and the Bides of its 
tase 4, 5, and 6 feet, respectively. 

BoMmOH. — 4ft.+5ft. +6ft. = 15 ft,, pe- 
^^i/meUr. 

15 ft xBi = 1S71 Bq. ft., eomex tuTface. 

3. Find the area of the convex snrfaee of u 
ultitnde is 2 ft. 5 in,, and the circum- 
ference of its base 4 ft. 9 in. 

SOLrmoif.— S ft. 6 in. = ao in. ; 4 fL 9 in. 
^ 67 in. 

57 in. « 29=1653 sq. in. = 11 sq. ft. 69 b<j. ■■ 
inchea, amvex inrfaee. " 

FoHMULA : Perimeier of base x altitude = coiwez sur/ac 

To find the enUre surface, odd the area of the haeea o\ 




I 
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4. If a gate 8 ft. high and C Tt. wide revolve npon a point 
in its center, what is the entire surface of the cylinder da- . 
scribed by it ? 

5. Find the Bnperficial contents, or entire surface of aprism 
8 ft. 9 in. long, 4 ft. 8 in. wide, and 3 ft. 3 in. higli. 

6. Find the entire surface of a cylinder formed by the revo- 
Intion about one of its sides of a rectangle that is 6 ft 6 in. j 
long and 4 ft. wide? I 

?• Find the entire surface of a prism whose base ia an eqni- ' 
lateral triangle, the perimeter being 18 ft, und the ultitiide j 
15 feet ? 

480. To find the volume of noy prism or cyliuder. I 

1. Find the volume of a triangular prism, whose altitude is I 
30 ft., and each side of the liase 4 f L J 

Solution.— The area o( the b«BO is 6.838 sq. ft. (465). I,, 

0.928 aq. ft. X 30 =^ 138.56 ca. ft., ^ume. §J 

3. Find the volume of a cylinder whose altitude is 8 ft. S inq H 
and the diameter of its base ^ ft. D 

BomrioN.— 3' >: .7854 - 7.0680 eq. ft., arta of bate (473). D 

T.OB86 eq. ft. k8.B - 60.083 cu. ft., volttme. K 

FOBHULA.: Area of base X aUitude ^ volume. I 

3. What ia the volume of a log IS ft. long and 1^ ft. in H 
diameter ? H 

4. Find the solid contents of a cube whose edges are C ft H 
I Sin.? H 
r 8, Find the coat of a piece of timber 18 in. square Eind H 
k ^ ft. long, at (.30 a cubic foot. Ij 
[ 6. What is the value of a lug 24 ft long, of the averagejj 
[ ciicnmference of 7.9 ftj at ¥.46 a cubic foot V I 



MBNSURA T/ON: 303 

481t To fiod the convex surface of a pyramtd or cone. 

L Find the convex surface of a triangular pyramid, the 
slant height being 16 ft., and eacii siUc of tiie 'baas 5 feet. 

Solution.— (5 ft. + 5 ft. +5 ft.) X 10+3 - 120 sq. ft.., eonvea mirfax. 

S. Find the convex surface of a cone whose diameter is 
H ft. 6 iu., and tlie slant height 30 ft. 

Solution,— 175^ ft. x 3 1418 = 54.97B ft.. rfreunyijwtM. 

51.B78 ft. X 30+3 ~ 324.07 eq. ft,, cotim* mrfaee. 

FoEMTiLA : Perim. of base x. } slant hnijht = convex surf. 
To find the tTUire Borfiice. add to this product the ansa of the bnae. 

3. Find the entire surface of a pyramid whoae base is 8 ft. 
6 m. square, and its slant height 21 feet. 

4, Find tho entire surface of a cone the diameter of whose 
base ia f t. 9 in. and tho sluut heigiit 45 feot 

4SSi To find the volume of any pyramid or cone. 

1. What is the yolnme, or solid contents, of a square pyra- 
mid wbosc base is G ft, oa each side, and its altitude 12 ft 

Solution.— 0x6x13+3 = 144 ca, fl., volume. 

2. Find the volume of a cone, the diameter of whose base 
Is 5 ft and its altitude 10 J ft. 

BoLunoN.— 0' fl. K .7854 x iOf^S = 68.731 cu. ft, wrfwme. fl 

FOKUULA : Area of base x J aUitude = volume. ^B 

3. Find the solid contents of a cone wboso altitude is 31 ft., 
ind the diameter of its base 30 inches. 

4. What is the cost of a triangular pyramid of marble, 
whose altitude is feet, each side of the b^e being 3 feet, at 
(SJ per cubic foot ? 

5. Find the volume and tho entire surface of a pyra- 
mid whose base is a rectangle 80 ft. by 60 ft., and the edges 
which meet at the vertex ore 130 feet. 
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483. To find the oonrvx surface of a Crusliuu of i 
pjniaiid or of a cone. 

1, What is the convex enrfaoe of a frustam of a eqiuni^ 
■mid, whose slant height ig 7 A., each ekle of the gnalcr bts 
4 f t^ and of the less base 18 inches ■* 

SoLOnow .— T hepm ffwtgrof tliegTc«tcTl»aai»16tL. ottlietiMi.flfl 
16 f I. +0 ft. X 7-(-2 = T7 aq. (t., eoitmr tmrfiia. 

2, Find the conTcx eurface of a fmstuin of a oono whw 
Blont height is 15 ft, the circumference of the lower Uise30 ft 
and of the upper bu^e IG ft. 

FoBHDLA : Sum of perimeters x J s!anl height = conv. sur, 
To Bad the tntire Burface, add to thi£ jirodact the umu of botU csiit. 

3, How many square yanls in the convex surface of a frai 
turn of a pyramid, whose bases are heptj^ns, each side of tt 
lower base being 8 ft., and of the upper base 4 ft., and tl 
ahtnt height 55 ft. ? 

484. To find the volume of nft-iLslum ofupymmh)! 
coue. 

1. Find the volume of the frustum of a eq. pyramid, who 
altitude is 10 ft., each side of the lower base 12 ft., and of t! 
upper base 9 ft. 

BoLDTION.— 12' + 9' = 32S: (22S+^144xST)'< 10+3 = 1110; lint 

1110 CO. ft. ifl tbe tolumt. 

3. How many cubic feet in tlio frustum of a cone whc 
•Uitude is 6 ft. and the diameters of its bases 4 ft. and 3 ft 

Rdle. — To (he 8vm of the areas of bolh bases add tho Bqua 
font of the product , and multiply this sum by ona-thinl of i 
aUitiido. 

3. How many cu. ft. in a jiiece of timber 30 ft. long, t 
greatt^i' end being 15 in. square, and that of the leea \'i in. f 

4. How many cu. ft. in tho mast of a sliip, its height beii 
60 ft., the circumference at one eud 5 ft and at the other 3 ft 



MENSURA TION. 

• To 6uil the surface of n sphere. 

\ Knd the earface of a sphere wiiose diameter is 9 
,—9>x3,t4I6 = 354.4690; lioiice, 346.4036 aj. In., < 
^OHULA : Diameitir^y.S.lJplS = surface of sphere. 
{ What is the surface of a globe 3 feet in diameter ? 
( Find tho surface of a globe whose rajiaa is 1 foot. 



^ 



. To fiud the voluino of a. sphere. 

I Find the volunic of a globe whose diameter is 30 in. 
ffcnnON.— 18'k.533C = 3053.6353; hence, 3053.6352 ca It., volume. 
Kbhula: Diameter^ X .52SG = volume of sphere. 
i. find the volume of a globe whoso diameter is 30 in. 
[ Find the solid contents of a globe whose radius is 5 jd. 

S7. Gauffinff ia the process of finding tho capacity or 
Totame of casks and other vessels. 

For orJinnry purpoaes the diagonal rod ia naed, 
wbich gives nuly ajiproniraale reHiilts. 

A cask, ia equivalent \a a. cylinder huving tho 
nme length and a diameter eqo&l to the mean 
Mameter at the cask. 

To find tha mean diameter at a cask {nearly). 

BuLE. — Add to the head diameter |, or, if (he utaves are but 
Kltle curved, .6, of the difference between tlie head and bung 
diameters. 

To find tho volume of a cask in gallons : 

EnLB. — Multiply (he square of the viean diameter by the 
kngth (both in inches) and this product by .0034- 

1. How many gallons in a cask whoso head diameter ia 
Si in., bung diameter 30 in., and its length 34 laches? 

BOLXJTIOH.— 24 + (30-34x1) = 38in.,mM?idiame{w, 
as* X 84 X .0034 = 90.63 gal., wpaeUy. 
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2. What is the volume of a cask whose length is 40 in., the 
diameters 21 and 30 io. respectively ? 

3. How maoy gulloas m &. cask of slight cnrvattirc, 3 ft. 6 in- 
long, the head duimet^r being 36 in., the bnng diam. 31 in.? 



METRIC SYSTEM. j 

488. The metric system of weights and meoBiires ia I 
Irased upon the decimal notation. 

489. The meter is the hase of the system, and ia one tin- \ 
miUionth part of the distance on the earth's snrfaee from the 
equator to the north pole, and is equal to 39,370'i'9 inches. 

490. The metric system has three standard units ; m, 
the me'ter (mee'ter) or unii of length, the li'tef (lee'ter), or 
unil of capacity or volume, and the graiUf or unit of weight. 
The at" and ster oie the units of square and cubic menfiures. 

Each of these units has its multiples and sub-multiples. 

491. The multiple units, or higher denomination^ 

are formed by prefixing to the standard unit tlie Greek numer-. 
alfl, dSi'a (10), Mk'ta (100), Ml'o (1000), mpr'ia (10000). 

493. The sub-multiple units, or lower denomina- 
L tions, are formed by prefixing to the standard unit the latir 
[■ cffdinals, dSc't {-^), c&nl'i (-j-^), mtl'li (x^)- 

Eence. it is apparent from the name id a unit, nhether it is greBlif 
f or less thiiD the standard Quit, and also haie many times. 

Thus. 1 dekn-meter (Dm.) denntea 10 meters ; 1 bekto-me 
Oiueters: 1 kilo nmterffim.), 1000 meters; and 1 mTiin-mi 
000 meters. Also, 1 ded-mFrter((im.)'lenotes^(.l) of a mote 
)i lilt t-Ol) *if a meter ; 1 millimeter {mm.), Wire < 
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493* The following diagram shows how the tables are 
formed: 

Man ^ 



Centi 
Ded 

Deka 
Uecto 
KUo 
Myria 



>■ Meteb. 



» Ab. 



K Ster. 



» LiTSB. 



» Gram. 



494. The metric system being based upon the decimal scale^ 
file denominations correspond to the orders of the Arabic no- 
tation^ and hence are written like United States money, the 
lowest denomination at the right. Thus, 



.d 



hi 

6 



of 





o 






n Eh 

O 1 



g I I fi 
5.63 



§ 

•« 






g 

8 



The number is read, 67015.638 mefters. It may be expressMd in differ- 
ent denominations by placing the decimal point at the rij^ht of the 
seqoired denomination, and writing the name or abbreviation after the 
figares. 

Thus, the above may be read, 670.15638 Hm. ; or 67.015688 Km. ; or 
930156.88 dm. ; or 6701563.8 cm. ; or it may be read, 

6 Mm. 7 Km. Hm. 1 Dm. 5 m. 6 dm. 3 cm. 8 mm. 

Write 3672.045 meters, and read it in the several orders ; 
read it in kilometers; in hektoraeters; in dekameters; in 
decimeters ; in centimeters. 

The names miU, cent, and dime, used in U. S. money, correspond to 
NK, eenti, and ded in the metric system. Hence, the eagle might be 
billed a deka-dollar, since it is 10 dollars ; the dime, a deci-dollar, since 
b |0 ^ of a dollar, eta 






= 1 



UR 



Dm. KSlft. 

lETloaE'w*. JDk jSS14iiiL 
IMJTlMiftK Mm. fiijSIl • 



1. TIk m^ter U Mad te i 



; dollM asdsbon 



S. Tlw in»i»fAriimaBMnl7aMd 
|T1<WWT». iwil ii ■liMit J of I 

«. T1k> (iaV-M/IKr w»d aHTJi-M^ter bic need Vine. 
d«ida aad Mben (<>r Miairff Icngtfaa. 

4. la > Mt B c w. dieriaaUn an wmDt sxpreBcd ta 

0. tlie <ain-*M(er. UbA-MKo-. aod m^r'ii^mSUr are 
■ddom ■«d,lmHbelrY«lnaiMC«g[irMMdMJB7»wi'(«r«. 



Bead trbe following: 

3.0 m. 346 Dm. 451 Hm. 

36 dm. 57.9 Hm. 693.7 Km. 

428 cm. 479.e m. 105.6 Dm. 



13.043] 
500.03311 



Write the following, oipressiog each in three denommal 

2. 243rililm. ; 15033036 cm.; 2475064 mm.; 304711 

3. 6704 Um.; 85 Km.; 120000 m. ; 780109 cm. ; 76 I 
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MEASURES OF SURFACES AND SOLIDS. 



Mi. Tlic aquare meter is the u7Ut 
dioary surface mcasurcs, aud is 1.19C 
L, or 10.764 eq. ft. 

1 Sq. MU'li-mG'tor. tq. mm. .00155 aq. ia. 

Bq. Mini-m6'torfl = 1 Bq. Cen'tLniG'tcr, aq. em. .155 sq. In. 

8q. Cen-ti-mS'ters = 1 Sq. Dec'i-me'ter. »q. dm. 15Ji sq. In. 

8q. DBc'i-me'tors = 1 Sq. MeTtei'. tq. m. 1.190 aq. yd. 

yj. The ar ia tho unii of land mcaeures, and is a square 
B side is 10 meters, aud contains lOU aq. meters, 
t CSn'tar (ca.) = 1 Sq. MB'ter. »j, m. I.IM eq. jd. 
) CEn'iara = 1 A,: a. 11B.B03 sq. yd. 
) Abb =1 IIEk'tar. IT». 2.471 acrca. 
rhe meifT is vmd in measuring clotlis nnd thmi dietances. 
The kUo-mttcr, eqaol to g of a milo, nearly, la iisod ftir raciiBurlug 
Igtancea. 

« ia 40 Ura, nearly. 

18. The cubic meter is tho unit of 
ary solid meaaurea. 

1 Co. MiHi-nie'tBr, eu. 
Cn. Mmime'terfl = 1 Cu. Cfin'ti-ine'ter. «*. 
On. C?n'ti-m£'tera = 1 Cn. D6c'i-mo'tOT. «4 
Cu. Mc'l-me'ters = 1 Cm. Meter. at. 

►9. The sfej* ia the unil of wwd or ittm^ measurea, and 

«iic meier, equal to 35.31G6 cu. ft., or .2759 cord. 
I Deiyi-BtSr, <h. 8,63 cii. ft. 
10 DFc'i-slera = 1 fit<:r. i. 85.316 ru. ft, 

10 Sters = 1 DPk'a-rter. Di. 3.759 cord. 

rhe sqnnre and cubic measures aru only the squares and ewfrM of 

easnies f>!Un<ilh. 

ITie erubkdeci-metST ia called a JMcr wbcn used db a unit of lijiiHi tJi 



1 
I 
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ADDENDA. 



MEASURES OF CAPACITY. 



lCITY. ^^H 



10 MU'll-iriers 
JO Oen-W-li'tere 
10 Decl-iriera 
10 Li'tsrs 
10 Dek'a-II'ters 
10 HEk'lo-litei 
10 ED'o-irwre 
1. TboU'lfriB 



.n08 (jt. 



.27 a. dr, 

.845 gi. 

1.0587 qt 

2.04175| 

30.4175 

SS4175 

SS41.7S 



I 



fiOO. The It'tcy is the unit of ca- 
pacity, both of liquid and of dry 
measures, and is eqnal in volume to 
1 CM. dec'i-me'ter, equal to 1.0567 qb. 
liquid measure, or .908 qt. dry meas. 
1 Mil'li-irter. ml. 

= 1 CSn'ti-lrtcr. rf. 

= 1 DiJc'i-li'ter. (H. 

= I Ijl'tei: I. 

= 1 Dck'tll ter. Dl. 

= Hek'to-n'ter. Ill 3.837 bu. 

= 1 Kil'o-irterorSter.ffi. Ifg^^^ll'' ^ 
= 1 M.vt'iii-li'Ier. m. 383.73 bu. 

measuring liquids in iin)derate quaniiaes, 
2. The hek'to-li'ier ia used for me^isuriiig gmiu, fruit, roots, etc, 
large quantitiea, also wine in caskB. 

MEASURES OF WEIGHT. 

601. The ffram is the unit ofioeight, and is eqnftl to tl 
veight of a cu. ccn'ii-me'ter of distilled water, 
Agram is equal to 15.433 gr. Troy, or .03637 oz. Avoir, 
.01543 gr- Tr. 
.1543 + 
1.5433 + 
J 15.432 + 
I .03537 + 
.8597 + 
3.5374 + 







1 Mil'li.gTftm. mg. 


10 MIl'li-gramB 


= 


1 Ctn'ti-gram. cff. 


10 CEn'ti-gTams 


= 


1 Dcc'igmm. dg. 


10 Deo'i-grams 


= 


1 Gi'nm. g. 


10 Gbams 


= 


1 Dek'».gram. Dg. 


10 Dck'a-grBina 


= 


1 HSk'to-gram. Ilg. 


10 HSk'to-grams 


= 


'r^-JS":! *• 


10 KllVgraras 


^ 


1 Mv-r'ia-gram. Xg. 


100 Kil'os 


= 


I Quiii'tal. Q. 


10 QniDtala 


= 


1 Tonueau, or Ton. T. 
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1. The grnm is used for weighing letters, (jold, silver, mediclnea, and 

all small, ur ciistl; iLrticles. ' 

2. The kWo-ffriim or Idl'o in the uuitof common weight in trade, being 

atriSe leas than 3} lb. Avoir. 

1 o . !.-« , J -■ ., -> re 1 2.6793 lb. Troy. 

\ 3. 1 kU'o-gram = 1 cm. dee i me (er = 1 (I'fer = ■< „ g.^ ih A I 

4 15 gram* are taken aa J bu ounce at the XI. S. Post Office, ' 

0. The tan is tUo weight at a eu. n>. of water, and la ueed for weighing 

Tery heayy articles, being about 304J lb. more than a common ton. 

503. Units of length, of capacity, and of weight, form a ( 

scale of teiis (10) ; hence, each order of units will occupy one I 

place. ' 



503. Units of square measures form a scale of hundreds, 
100 (10 X 10) ; hence, (wo places must be allowed to each order. 

504. Units of solid measures form a scale of thousands, 
1000 (10 X 10 X 10) ; hence, throe places must be allowed to 
each order. 

505' To add, subtract, multiplj', nnd divide metric 
deDominatioiis. 

1. What is tbe sum of 314.317 m., 53.063 Hm., and 235 cm.P 

BomnoN. 314.317 m. + G306.3 m. +2,25 m. = 5638.667 m. 

8. Find the difference between 4.37 Km. and 1246 m. 

BOLUnON. 487 Km. - 1.343 Km. = 3.128 Km. 

S How much cloth in 8J^ pieces, each containing 43.65 m.P 

BonjTiON. 48.65 m, x 8.25 = 800,1135 m. 

4, How many garments, each containing 3.5 m., can be 
made from a piece of cloth containing 43.75 Dm. ? 

SOLtmos. 437.5 m. -> 8.5 m. = 125 times ; hence, 135 garmcnta. 

AU computations in METnic irmtBERS are similar to thos* 
« integers and decimals, or in U. S. money. 

5. Add 7.6 m., 3G.07 m., 125.8 m., and 9.137 m. 



1 



S13 ADDENDA. 

6. EzpresB ae meters and add 475 dm., 3311 cm., and 735 mm, 

7. Add 56.07 m., 1058.2 dm., 4307C5 cm., 0034.58 m., and 
express the result in kilometers, 

8. From 8.125 Km. take 3276.4 m. 

9. How many meters of ribbon will be required to make 32 
badges, each containing 40 centimeters P 

10. What will bo its cost, at 15 cents a meter P 

11. Find the difference between 35.3 Km. and 425.25 i 

12. If an engine runs 3ti,8 Km. in an liour, how far does i4 
nm between 8 o'clock and 13 o'clock ? 

L 13. In 15 sq. Hm. how many square meters? 

I 14. What is the surface of a floor 12m. long and 7 m. wide ? 

" 15. Add 8 times 4 Ila., 7 times 9 a., aad 12 times 14 ea. 

16. What is the area of a piece of laud 42 Dm. long and 
36 Dm. wide? 

17. How many meters of carpeting .0 m. wide will cover a 
floor 8 m. long and 5.4 m. wide ? 

18. From 36 cu. ni. subtract 8 times 42 cu. dm. 

19. How many cubic meters of brick in a wall 16 m. long, 
3 m. high, and 8 dm. thick? 

20. How many cu, meters of earth mnst be removed in dig- 
ging a cellar 16.3 m. long, 8.2 m. wide, and 3.3 m. deep? 

21. In a pile of wood 9.3 m. long, 3.8 m. high, and 1.5 m. 
wide, how many stcrs, and what is its valne, at 12.75 a aterf 

33. Find the sum of 175 1., 25 HI., 43 ol., and 16 dL 
I 23. From 6 times 25 HI. take 15 times 36 1. 

■ 24. Divide 5 El. of com eijually among 25 persona. 

■ 35. From a cask of wine containing 2 HI. of wine, 130 1 
' were drawn out How much remained P 

26. How many HI. of wheat can be pnt into a bin 3 
long, 3 m. wide, and 1.5 m, deep ? 

27. Change 16.5 T. to kilos; to grams; to decignima. 

28. If coffee is (.80 a kilo, what will 5 quintals costP 
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50C. Units of the metfic system are cliangod to units of 
file emvmon eystcm by using the equivalents in the preceding 
tables. 



507. Units of tho common system are changed to unita of 
the metric systeni by using the etjuivalents iu tlie following 



Table of Eqdivalentb. 



Idnear Mcoshvcs. 
1 Ineli = 2.54 Centimeters. 
1 Foot = .3048 Meter. 
1 Yard = .0144 Meter. 
IBod = 5.033 Metere. 
1 iUle = 1.609i! Kilometem. 

Square Measures. 
1 Sq. Inch = 6.4.')28 Bq. Ccatim. 
1 8q. Foot = .0029 Sq. Meter. 
] Sq. Yard = .8361 Sq. Meier. 
1 8q. Bod = 35,203 Centare. 
1 Acre = 40.47 Are. 
18q. MUe =259 Hektara. 



Sotiil Measure. 

1 Cu. Incb = 16.387 Cu. Centim. 
I Ctt. Foot - 38.317 Co. Decim. 
1 Cn, Yard = .7645 Cu. Meter. 
1 Cord = 3.G34 Bturs. 

Measures of Vapneity. 
1 Fl. Oiiiice= ,0S1I58 Liter. 
ILiq. Qt. = .0403 Liter. 
1 Qoilon = 3.785 LiterB. 
IDryQt. = I.IOI IJtera. 
1 Bushel = .85343 Bektollter. 



Measures of Weight. 

lOnUnTr. = .0648 Gram. I 1 Ounce Av. =28.35 Grama. 

lOoDCoTr. = 81.103 GrBtDB. 1 Pound Av, = 4580 Kilognuo. 

1 Found Tr. = .37334 Kilognim.| 1 Ton =; .907 Tonueuu. 



WRITTEN EX ERCISES. 

SOS. 1. How many feet in 24.5 m.? In 473 cm. ? 
S. How many miles in GOOO m. ? In 400 Km. ? 

3. How many metera in 75 yd. ? In IS yd. 1 ft. 6 in. ? 

4. In 43G ars, how many acres? How many sq. rods? 

5. In 3588 aq. yd. how many ec|. m. ? How many are? 

6. In 13 gal. 3 qt. 1 pt 3 gL how many liters? How 
teanvHL? 



w 



I. How many grama in lb. Troy ? In G lb. AToir. 

8. Huw many square metres of plastering in a room 
6 in. long, 14 ft. wide, and 9 ft. 6 in. high ? 

9. Bought 454 bn. of wheat, at $3 a bushel, and aid the 
same atS8. 75 perhektoliter; howmanyhektolitersdiillEiill? 
Did I gain or loso, and how much ? 

10. Find the weight of a barrel of aoor {196 lb.) in Kg. 

II. Find the cost of a carpet for a room 10.5 m. long and 
8.4 Di. wide, if the carpeting is 84 cm. wide and costa t2.!5 
a meter. 

12. What is the cost of a building lot 75 m. long and Mul 
wide, at *40 an ar ? 

13. What will be the cost of a pile of wood 15.7 m. longi 
3 m. high, and 7.53 m. wide, at «1.50 a ster? 

14. IIow many meters of shirting, at 1.18 per m„ mnrt te 
given in exchange for 250 HI. of oats, at $1.20 per HI. ? 

15. A lady bonght 40.5 m. of silk in Paris. What wonU 
be its value in Boston, at $4,75 per yard ? 

16. How many sters of wood can be piled in a shed 8.5 in. 
long. 5,8 m. wide, and 4.3 m. high ? Find its value, at(3J5 
a cord. 

17. A farmer sold 540 HI, of wheat, at $2 a bushel, and in- 
Tested the proceeds in coal at %1 a ton. How many tons dil 
he buy? 

18. Find the cost of excavating a cellar 18.3 m. long, lO-TSm 
wide, and 3,4 m. deep, at 30 cents a ster. 

19. If a field produces 40 HI. of oats to the hektar, to" 
many bushels ia that to the acre? 

20. How many liters will a cistern hold that measnrea on 
the inside 5.5 ft, long, 4 ft. 6 in. wide, and 4 ft. deep 

31. A dray is loaded with 60 bags of grain, each bag lio'^^' 
ing 8 Dl. ; allowing 75 K. of grain to the hektoliter, wbst U 
the weight of the load in metric tons? 






Table. 
la Li 



1 Incb. 




6 Feet = I Toise. 


1 Foot. 




liS ToiBcs = 1 Arpent. 


4Squar. 


Toisea = 


1 Square ArpcQt. 



^ FRENCH AND SPANISH MEASURES. 

^509. The old French linear and land nieamire/i 

are used quite generally in Louisiaiia and in other Freucb 
settlementa in the United States. 

I.L 

^^TThe Arpent ie the old Freacb nanio for Acre, and cuntamH Terf neuly 
J of an American aero. 

Example.— A sugar plantation on Bayou Techc, La,, haa s 
frontage on the bayou of 17 arpenta 11 toisea 4 ft. 8 linea, and 
a depth of 184 arpcots 23 toisos 3 feet between parallel lines. 
What is the area in French mcaanre P What is the equivalent 
in American measure ? 

I 3237 sq. arpenta 354 sq. toises 20 sq. ft 24 sq, in. 
I Equiv. in Am. mcas., 3083 A. 73 P. 7J sq. yd. 

510. In Texas, New Mexico, and in other Spanish aettle- 
ments of the United States, the following denominations of 
Spanish land measure are almost universally used, 
outside of incorporated citios, for measuring lands: 

Table. 

13 Dots = 1 Line. 13 Inclies = 1 Foot. 

: 1 Ineli. 3 Feet = 1 Vara. 

5000 Vara3 = 1 League. 

ibot' = 177.130 BCTOB (Am.moBB.) 
|. T«a^o = 4428.4 " " 



^^Vw. 



FRENCH AND SPANISH MEASURES. 



^B Tho SpDDiahfoot = 11.11+ In. (Am.); 1 Van = 33J in. 

H» 100 Yaida : and 1000.8 Varaa = 1 mUe. 

^ " L&bor' " in above tables ia accented on the laat sj-Uablo. 



5000 TuuSqunie = 

.1000 Varaa Squoro = 

|, IIH5.876 Squin Vbtob = 

*■ 684.5376 Square Voras = 

19003 Varoa Square = 



1 Bqtute Lengnci 
1 La-bur' = Vs Sq, I/agiB 
4S«Sq. Yd. = lApre(Ei.E.) 
1 Sq. Ch. = ^5 Acre " 
X SecUoa = 6«) Acres " 

ilOSTam 



P 



Example. — A Spanish grant in Texas has a front on tho 
Nuueea River of 3^ lea., with a depth between parallel linesof 
13 lea. on the north boundary line, and of 12 lea. 350 varus on 
tho south boundary line. Wliat ia the area in Spanish meaft- 
urt? What is tho e<juivalent in American measure i* 
42 leagues 3 la-bora' C25CK) sq. varas. 
Etiuiv. Amer. meas., 291 sq. mi. 205 A. 44 eq. nl- 
19 sq. yd. 3 sq. ft 34.5G aq. in. 
511. The following Table shows tlie lengths and number 
of nails to the pound : — 



BiK. 


Lorsth. 


Number. 


Bizo. 


LengOx. 


Nnmlier. 


M. fire blued. 


1 in. 


826 


m. fence. 


2 ic. 


BO 


M. commoQ. 


1 " 


400 


8d. " 


2i •■ 


50 


-W. 


800 


lOd. " 


8 " 


SO 


na. 




200 


ISd. " 


3\ " 


37 


M. 


2 " 


150 


16d. " 


8} '■ 


31 


8d. 


2i " 


83 


M. casing. 


a '■ 


210 


lOrf. 


3 " 


00 


U. " 


3i " 


134 


12d. 


3^ " 


50 


lOd. " 


8 - 


78 


IIW. 


8| ■■ 


40 


M. iamUas. 


a " 


817 


afw. 


4 ■■ 


20 


8d. ■■ 


34 " 


ao8 


SOd. 


41 " 


18 


lOd " 


r " 


124 


40(f. 


5* " 


14 


6d. clinch. 


2 ■' 


lie 


nod. 


■■Si " 


11 


8d. •' 


2i ■• 


80 


eod. 


6 " 


8 


lOd. " 


8 " 


4B 



B lbs. of id. or 3 J of 3d. will put on 1000 shingles. Sj lbs. 
of 3d. fire blned will pnt on 1000 laths, 4 nails each. 
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513. Table. — Prcparetl from information recciyed from 
tie Secretaries of the sGveral States and Territorioa, showing 
in the flrst coiamn tlio legal rate of intereel; in tho different 
States and Tenitories, 



SulD or TtnltoiT. 


Bate. 


SUM or ToirlWr/. 


RsM. 




816 

lOlft 

G% 
1% 

1% 

6^ 
<&% 

0% 

6% 
5% 
^% 
C?S 
6% 

7% 


^% 

10% 

Any 
Any 

0% 
13% 

C% 
Any 

8% 

13;% 

8?& 
Any 

8% 
10^ 

6% 
8% 
Any 
0% 
Any 
10% 
10% 


Mississippi 


6% 
10» 

7% 
10 ?£ 

6» 

»;« 

e» 
e% 
lou 
«» 

5% 
7% 
OH 
8% 

'oi« 
OH 

lOH 
OH 
7H 


lOJS 
10» 
Any 

lOH 
Any 
OH 
OH 
Any 

e» 

8H 
8» 
13* 

6H 

Any 

7H 
OH 

12H 
Any 
OH 
OH 
Any 
8H 
10 H 
An; 


Alaska (Ter.) 


Monta«-(Ter.)... 
NKbniflkn 


Arizona tTer.) 

California 


NewHamialilre.. 

New Jerwy 

New Mciico (Ter.) 

New York 

North Carolinn.,. 


Oonnccticat 

Dftkntil(Ter.) 

Delaware 




Qaorgia 

Idalio (Ter.) 




PennBylvauia 

HhodolBland 

Sonth Camlina. .. 


Indiiiii (Tor.) 




K naa 


Kentacky 


Utnli(Ter.) 




Maryland 

Mns»aolmB«tts.... 

Micliigan 

Minneaow 


Woflliiiigton (Tor,) 
WeatVirsrinia.... 

WiBconBin 

Wroji.lng(Tw.).. 



1. When tlie rote is not sppclfied In ncconnts, notes, mongagcs, con- 
tracts, etc., tho Ugiil rati: is always undoratrxML 

2. In the nlmve table, whoro {tro rates arc spccilled, any rate above 
tho lower, and not eiccudmg tlio hig-her, ie allowed by law, tf sttpitlated 
in wriUiiff. 

8. The tthovo arr> liablu to bo changed »t any time by tho Lcgislutures 
of the respectivu Statoa. 
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513. Table.— Showing tho simple interest of %\, or the 


namber of hundrsdilis to be taken of any principal, at 5, 6, 7. 


and 8%, for years, months, and days : 




Yr. 


B%. 


6^. 


7!6. 


8%. 


Yr. 
4 


6^. 


6*. 


7^. 


8S$. 




.05 


.06 


.07 


.08 


.20 


.24 


.38 


aa 






.10 


.12 


.14 


.16 


S 


-SS 


.30 


.85 


.40 






.10 


.18 


.31 


.34 


6 


.30 


.36 


.43 


.48 




Ho. 










Mo. 














.0041G 


.005 


.00583 


.00666 


7 


.03916 


.035 


.01083 


.04660 






.00t^33 


.01 


.01166 


.01333 


8 


.(13333 


.04 


.04»i66 


.05333 






.onm 


.015 


.01750 


.03000 


9 


.03750 


,045 


.05250 


.06000 






.01660 


.03 


.03383 


.026S6 


10 


.01166 


.05 


.05838 


.06666 






.03083 


.025 


.02916 


.03333 


11 


.04583 


.055 


.00410 


.07888 




Da. 


.(BCOO 


.03 


,03500 


.04000 


Da, 






























.00013 


.00018 


,00019 


.00023 


16 


.00323 


.00266 


,00311 


0085B 






.00027 


.00033 


.00038 


.00041 


17 


.00336 


.00388 


.00330 


,00377 






.00041 


.00050 


.00058 


.00063 


18 


.00350 


.00300 


.00350 


00400 






.O0U55 


,0006(1 


.00077 


.00088 


19 


.00363 


.00316 


.00309 


.00433 






.000^9 


.00083 


.00097 


.00111 


30 


.00377 


.00833 


.00388 


00444 






.00083 


.00100 


.00116 


.0013S 


21 


,00391 


.00350 


.00408 


.00466 






.00097 


.00116 


.00136 


.0015S 


23 


.00305 


.00366 


.00437 


.00488 






.00111 


.00133 


.00155 


.00177 


33 


.00319 


.00383 


.00447 


,00511 






.00125 


.00150 


.00175 


.00300 


34 


.00333 


.00400 


.00400 


.00533 




10 


.00138 


.001(16 


.00194 


.00232 


35 


.00347 


.00416 


.00486 


00555 




11 


.00152 


.00133 


.00313 


.00244 


36 


.00361 


.00433 


.00505 


.00577 




12 


.OOISB 


.00300 


.00233 


-002oa 


37 


.00375 


.00450 


,00525 


.00600 




13 


.00160 


.00316 


.00359 


.00288 


28 


.00388 


.00406 


.00544 


,0062a 




14 


.00194 


.00333 


.00373 


.00311 


39 


,00403 


.00483 


.00563 


.00644 




15 


.00308 


.00350 


.00391 


,00338 














To Sod tlie intereat of anv given pdnclpal. at an? rale aud time sivea J 


itt tho tthovo table : 1 


M'lUipl// thi ghen principai 1/y the inUTest of one dollar aa erprewd 1 


in the table. J 



1*^ 




ADDENDA. 319 


514. Table. Shoiviog the amount of $1, at different 


mtes, eomponnd interest, from 1 to 15 years. 




Yew. 


„,., 


SpcrcL 


SIPBTCL 


4perct. 


41 per M 


Bporct. 


8 per ct. 


Tperc. 




1 


1.0350 


1-0300 


1.0350 


1.0400 


1.0450 


1.0500 


I. 0600 


1.0700 


a 


1.0506 


1.0009 


1,0713 


1 .0810 


1 .0930 


1.1035 


1.1236 


1.1149 




z 


1.0709 


1.0027 


1.1037 


1.1240 


1.1413 


1.1570 


1.1910 


1.2350 




4 


1.103S 


1.1355 


1.1475 


1.1609 


1.1935 


1.2155 


1.2635 


1.3108 




6 


1.1314 


1.1598 


1.1877 


1.2167 


1.3463 


1 3763 


1.3382 


1.4C26 




G 


1.1597 


1.1941 


1.3303 


1.2653 


1.0033 


1.8101 


1.4185 


1.6007 




7 


1.1887 


1.3399 


1.3733 


1.8159 


1.3609 


1.4071 


1.5036 


1.6068 




8 


1.2184 


1.2668 


1.3168 


1.3686 


1.4231 


1.4775 


1.5988 


1.7182 




fl 


1.3489 


1.3048 


1.3030 


1.4238 


1.4881 


1.5513 


1 6606 


1.8385 




10 


1.3801 


1.3433 


1.410C 


1.4803 


1.5530 


1.6389 


1.700S 


1 .9672 




n 


1.3131 


1.3843 


1.4600 


1.5395 


1.6229 


1.7103 


1.8983 


2.1049 




12 


1.3449 


1.4358 


1.5111 [1.6010 


1.6959 


1.7959 


1.0133 


2.2533 




13 


1.8785|l.4685 


1.5640|l.a651 


1.7723 


1.8860 


1.1329 


2.4098 




14 


1.4130|l.r.l36 


1.6187 


1.7317 


1.8510 


1.9799 


3.3609 


3.5785 




15 


1.4483 


1.5580 


1.6753 


1.8000 


1.9353 


3.0789 


2.8906 


3.7590 




16 


1.4845 


1.6047 


1.7340 


1.8730 


3.0234 


2.1829 


3.6404 


3.9622 




17 


1.5216 


1.0538 


1.7B47 


1.9479 


3.1134 


3. 3920 


3.6938 


3.1588 




18 


1.65B7 


1.7024 


1.857G 


3.0258 


3.2085 


2.4066 


a. 8543 


3.3790 




to 


1.5987 


1.7535 


1.0335 


3.1068 


2.8079 


3.5370 


3.0256 


3.6165 




SO 


1.6386 


1.8061 


1.9898 


2.1011 


3.4117 


2.6^)83 


8.2071 


3.8097 




To find the amount of any given principal, nt any rate or time given 




h the above tnble : 




hlUtaiHe. 




of jrcai^at (mt-liidf tlie rate. Thus, tlie amoant at 8/b , rompounded BPmi- 


Umnallj, for 5 yr., is eqaivalent lo the amount for 10 periods of G mo. 


Bach, at 4% for each period, nod is tlie same as the amnunl for 10 yr. at 


\%. li thp intt-ruflt is com|>ounded quartorlj, tuie 4 times tlie number 


of yoare at ojie-fourUt the rate. 


2.1 


ITieoom 


p. int. of 


SI is $1 


losstha 


.n tlie an 


aoonta ii 


1 tlie aba 


ve table 


^ 



' aw 










^^ 




■ 






ADt)E^B4. 


^^1 




TABLE FOR 


NVESTORS^H 


515. TktfillMiMg TttU AMm ifa MMt. 0r. AU affnimK 






mJ eMltAg^*m 40 la US. 








"^^ 


**■ 


«»■ 


t%. 


7ft. 


^■¥Sr 


4^. 


6;i. 


8; 

7. 


40 


10.00 


13.00 


10.00 


17.60 


68 


4.83 


6.03 




41 


0.75 


13.80 


14. « 


i7.oe 


84 


4.76 


8.05 


r. 




*i 


0.S3 


11.90 


14.38 


lO.OO 


86 


4.70 


6.88 


7.1 




43 


O.SO 


11. <3 


13.05 


10.38 


86 


4.6.1 


S.81 


6.] 




44 


O.Ofl 


11.36 


13.63 


15.00 


87 


4.00 


6.74 


6.1 




45 


8.tW 


11. II 


13.83 


15.56 


88 


4.S4 


.■i.OS 


6.1 




40 


t-.sa 


10.80 


13.01 


15 21 


80 


4.40 


SOI 


0.' 




47 


B.Bl 


10.63 


12.77 


14.00 


00 


4.44 


5.56 


6.1 




48 


6. It 


10.41 


13.50 


14.53 


01 


4.30 


0.4S 


0.1 




40 


8. 10 


10.30 


13. 35 


14.30 


«fl 


4.34 


6.48 


0.1 




SO 


B.OO 


10.00 


12.00 


14.00 


«8 


4.80 


B.87 






m 


7.84 


0.80 


11.70 


13.73 


04 


4.35 


6.31 


01 


03 


7.80 


0.61 


11.53 


18.46 


05 


4.21 


6.36 


6.1 


\ 


ss 


7.61 


0.43 


11.33 


18.30 


06 


4.16 


6.30 


6.1 


j 


54 


7.« 


0.25 


11.11 


13.S6 


07 


4.13 


6-16 


0.1 




WS 


7.37 


0.00 


10.00 


13.73 


08 


4.09 


S.IO 


6.1 


1 


SB 


7.U 


8.03 


10.70 


13.50 


00 


4.04 


5.0S 


8.1 




67 


7.01 


8.77 


10.83 


12.37 


100 


4.00 


6.00 


6.1 




68 


6.80 


6.SS) 


10.34 


13.06 


101 


s.eo 


4.06 


0.1 




50 


a. 78 


8-47 


10.10 


11.86 


103 


3.03 


4.00 


6.1 




00 


6.00 


8.33 


10.00 


11.06 


103 


3.88 


4.86 


B.l 




SI 


6.54 


8.10 




11.47 


104 


3.84 


4.80 


6.' 




03 


6.43 


8.06 


9.m 


11.30 


105 


3.81 


4.70 


6.' 


r 


O^i 


6.35 


7.03 


0.63 


11.11 


106 


8.77 


4.71 


o.< 


) 


lU 


0.35 


7.81 


0.37 


10.03 


107 


3.73 


4.07 






M 


0.15 


7.08 


0.23 


10.76 


108 


8.70 


4.63 






GO 


6.0'! 


7.67 


0.00 


10.60 


100 


8.07 


4.58 


0.1 




07 


6.97 


7.4.1 


8.05 


10.44 


110 


8.63 


4.54 


6.. 




03 


6.88 


7.33 


8.83 


10.30 




8.00 


4.60 


5.. 




119 


5.7a 


7.24 


8.00 


10.14 


113 


8.57 


4-46 


6.1 




70 


5.71 


7.14 


8.57 


10.00 


118 


3.54 


4.43 


6.1 




71 


5.(13 


7.ftl 


8.45 


0.86 


114 


3.50 


4.88 


5.1 




72 


5 53 


0.04 


8.sa 


0.73 


115 


8.47 


4.86 


61 




73 


5.48 


0.84 


8.31 


0.58 


110 


8.44 


4.81 


5.; 




74 


6.40 


0.75 


8.10 


0.45 


117 


3.41 


4.27 


6.: 




75 


5.8;! 


6.00 


8.00 


0.88 


118 


s.ao 


4.S9 


5.( 




70 


6.30 


0.57 


7.89 


9.21 


110 


S.36 


4,90 


6.< 




77 


5.10 


0.40 


7.70 


B.OO 


180 


3.33 


4.16 


n.\ 




78 


5.12 


6.41 


7.09 


8.97 


121 


3.30 


4.13 


4.1 




70 


5,00 


0.33 


7.50 


8.80 


123 


8.37 


4.00 


4.1 




80 


6.00 


G.aa 


7.50 


8.76 


133 


8.33 


406 


4.1 




81 


4.o;t 


6.17 


7.40 


8.61 


134 


3.33 


4.0tt 


4.f 




83 


4,87 


0.00 


7.31 


8.63 


125 


8.30 


4.00 


4.( 


fa 


^ 


L 








flB 



H ANSWERS. 


■^ 


^^%i Mflwers pipmaefid in U, 8. eurrencj, if tho ralllB 


in tbc final result 


idTBTd G or more than S. in moet cases titej have been c 


onsidered a ««(,- 


whsD few than 5, they have not been regarded. 




Art. 3S. 


35. $220.84. 


SI. $6.16. 


fi7. 15413. 


Jfl. 181777- 


SS. 8386a 


5S. $85M-67. 


S. ISflOffiet. 


^7- 11965. 


SS. $64.84 


JS. $5044,35. 


3. aOll poiinda. 


3S. #94466- 


S4. il35.a8. 


SO. $1807. 


4. 2456 men. 


,i9. 8227 ponmlB. 


S5. $14.11. 


61. $.65. 


e. 9ms. 


45. $19303.50. 
4/. 4125 bu. ; 


2G. 3331. 


eg. $10330. 


6. 38.36. 


S7. $51.34. 


GS. $16948.50. 




$8733.35. 
i£. $39148.53. 


as. S157,83. 


64. $1500- 


8. iSHM- 


23. 8728 rods. 


Cfi. $^3gaia. 


9. 287.67. 


iS. 1435,50. 


SO. 45736 toBH. 




10. $876.71. 


44- $5736.75. 


SI. 3133 tons. 


Art. SB, 


j;. 7504 pounds. 


45. $30701.81. 


SS. 2324 (oet. 


15. $30re. 
13. 17 ISO. 

i4- 6190. , 

16. $53.64. 
fO. $40.50. 
Si. $30.50. 

SS. 19.56. 1 
S'J. $33.74. 
S4. $47-35. 


If. $606.87. 


4ii. $3303.30. 


S3. 3334 dayB. 


13. 4576. 




S4. 4175. 


14. 504a 


4£. $I571J6. 


SS. 61. 


iS. 4)^24. 


49. «1 196.38. 


56. 6113. 


le. 37944. 


SO. $1543-04. 
61. $12933.16. 


37. $15.31. 


17. 39600. 


^S, $23.10. 


W. 01633. 
IS. 3237. 


5S. $63452.87. 


JS. $35.36. 

40. 33708. 


«0. 288143. 


Art. 45. 


.♦r. 85555. 


SI. 415184. 


7. 448 7eM8. 


4$. 30443. 


-Jrf, 50. 


««. $450.56. 


S 


377 " 


-i-J. 6133. 


85. iBl36.8l. 
fi ir,8S5.6t. 


9 


67 " 


-W- 2517. 


S. 13835; 


10 


60 " 


4.5. $3640. 


18050. 


ffi. 4003 yards. 


11 


57 ■■ 


4«. 78:188, 


5. 34408 : 


M. J18.13. 


IS 


80 ■■ 


47. $3015,05. 


81866. 


57. S0.87. 

es. 7;iB3.3i 


13 


48 ■' 


-i,S. $391.35. 


4. $1019.76; 


n 


58 " 


4,1. $3003 gain. 


$167.'i.33. 


13. 17-67- 


15 


57 ■■ 


.-■0. $5394.'). 


5. $4579,25: 


W. 13a50. 
SI. 16693.23. 


in 


183 ■' 
43 " 


.ij. 3127. 
£3. 3745. 


$5770.90. 
6. 4^400; 


M. »61 mi lea 


IS 


$240.81. 


54. 1153, 


430944; 


W. $14U.1S. 


IB 


$95.58. 


65. $113.51. 


874752 ; 


Jj. 105233. 


so. t3a.oe. 


Jfi. $6473. 


$1339.30 ; 1 








^^^^^^1 


^^^^^^^^H 



r 



^22 ANSWERS. 


^^ 


1348.65 ; 
4592-70. 


Art. SS. 


.■5. 03360 ; IS 
23673J ; 19 


460 pounda. 
465 acres; , 


7. 2853316; 


S.mO: 


26633; 


8S4fg- 


6«B496; 


43600: 


42612}; SO 


1607 bU. 


708S104: 


436000; 


B55101. S! 


394. 


t89T?.S0; 


4.161)000. 


10. 12515 h»8. SS 


m2. 


33345.00; 


i. 14W00; 




60535 bu. - SS 


7108. 


46312.50. 


1I71HXW.- 


1? 


$71061. Sk 
fc75 Ho. SS 


31416. 


8. p^mH; 
^288. 


748SO00: 


IS 


7071. 


5850000(1. 


SO 


1593 bW [ S6 


6733. 


9. 4C4B14. 


.5. $80000. 




883J. S7 


1172SS(. 


10. 186.^>16. 


G. $10800. 


SI 


$108.50. SS 


4321. 


11. 241768. 




SS 


93 omntces. ^ 


3036. 


7g. ^US8.62. 




SS 


91 yarda. SO 


3045I3H. 


H. 179029476. 


0. $48 K»in. 


S4 


163 pounds ; SI 


7500. 


li. #154087.86. 






300 ■• SS 


43785. 


16. 15704335 da. 




SS 


$173.65. SS 




16. 2082600 cte. 


i;?. 151218- 


SS 


58011 tons. S4 
25S4 dava SB 




17. 1508741097. 


JS. 12.50 g^. 


S7 


$1828^ 


18. 1587863270. 


14. $600.33. 


SS 


$830.50. S6 


$135. 


19. 865860576. 


J5. S58. 


S9 


976 feet. 5? 


456poniiiJ9 


£0, 819847360a 


16. 93303. 


SO 


2694 men. S8 


396. 


SI. B8M75037- 


i7. ITOO. 


SI 


83793 pounda. *9 
11750 bu. M> 


13S109. 


g£. 3303731415. 


18. $466 leeU 


SS 


=»• 


SS. »2715413.60. 


J9. 994 milos. 


S3 


71474» mi. ^i 


S4. $2538.35. 


fl.imipiiji. 


S4. 


8319 men. 




X5. $318102. 


SS 


S0116i acres. 


Art. M. 




22. $7161.20. 


36 


63363 rods. 




Ai-t. ST. 




1 s 


smSS' 


J. $3505.93. 

S. 3005473. 
S. 3000168. 


^*! 93500.' 
SS. $1714.50. 
SO. $43187.33. 




AH. 7Q. f 

$9.58. t 
1489. 7 


Hi""- 


i. $10789.44. 


Art. 69. 


7 


: 25.21. ¥ 


B. $84388.38. 


8 


■ 54 titQBB. s 


150 bales. 


6. 16810330. 


S. 5801 tonB. 


9 


416 '■ ,0 


75huraea. 


7. 54793296. 


,1. 25844 daya. 


10 


672 ■■ ,^ 


30 lots. 


S. $138804.80, 


i 6294 rods. 


11 


1763 " JS 


9. 73153. 


5. 11966; 


12 


8300 - 




10. 1031875. 

11. 0. 


13314. 

G. 503S4J; 


13 
li 


'f' 


ArUti. 


J?. 14357530. 


17150; 


15 


784 : 730 : S 


la 


iA 18809264. 


lassas. 


735:641|J. i 


4. 


./4. 40905480. 


7. 4179111; 


16. 35464; 5 


80. 


IS. 0. 


1485103 ; 


88688; 6 


48. 


16. 538788376. 


138151!. 


33738; 7 


lOtona. 


17. 10904. 


S. 10431 ; 


80397JJ. 8 


98 bill. 


JS. 5040. 


9118} ; 


17. 8401-;^; 9 


SHolH. 


W. 06208. 


14589 ; 


m\u\ 1" 


S8UQ. 


SO. $3594.34 


12157 ; 


m'X: 11 


100 c«*. 


£/. J4101.35. 


24315i. 




4fi9A^. 'i? 


24SIUH,.. 



r 


y/jV5«'£JFi'. 


333 


E 


SS. 33099. 


i. m. 


55. li; /,. 


0. 


.S9. nooi7. 


5. ia«. 




Iss. 


^, 823. 


e. 720. 
7. 450. 


f7. iJJ greater. 




Art. 87. 


8. 7ao. 

9. 8340. 


sif-ji; J;!iA. 




S. 5. 5. 3. 3. 


10. 1125. 


^rf. 108. 


bn. 


S. 2. 7, 11. 


ii. 480. 




ftya. 


4. 5, 5, a, 3. a. 


i*. 16800. 


S. H* Ijn- 




(5. 5. 5, 5. 5. 


13. 720. 


*Vrr. 


L. 


e. 6. 3. 3, 3, 7. 


i4- 1500. 


6. ^^ wk. 


ims. 


7. 5. 7, 8, 11. 


15. B25. 


6. If i« lb. 


m 


8. 8, 3, 3, 163. 


/e. 815. 


F 


9. 6, 5. 7, 3. 3. 


(7. f60. 


7. W- 


i> 


3. a. 


IS. 180 ft. 


s. *Si'- 


B. 




M. 884. 


fl. iJH- 




Art. 91. 


^IK 68. 
?/. f453(5. 


M. 4?^ 


8. 


,'. 14. 


g!^. 730 bn. 


;/. sjis. 


5. 33. 


^^■. 500 acres. 


13. n'i"- 


4. 


4.4. 




(5. 1-VA^ 


IDB. 


5. 7. 

6 12. 


Jf*. lOG. 


u. 'W*. 


if pounds 


7.8. 

9. 14 


3 


n 


ij. ^v.*. 




10. 4. 


^.Y. tlO. 




//. 83, 


A 


it- 




»rtB; 


ZS- 75. 

M. 45. 

«. 4. 

ZS. 219. 

IB. 45. 

/7. 183. 

!S- 63. 

(9.28. 
30. 73. 
S/. 43. 
?S. 47. 
?A 17. 
Si. 87. 
S5. 124; 3. 
Sfi. a acres. 


5 

e 

10 
IS 


m 
It. 

I- 
1 


S. BjJ lb. 
^, «i6/,. 

4. 13i rd. 
fi. 93. 

f:a: 

M, 39 


lost. 

0. 

0. 


IS 

14. 

IS 

IG 

n 




J/. 138,V 

12. looil. 
«. aa. 

tA. 681. 
M. 515A. 
Jf. 676^. 




37. 33 feet. 


IS 






i«. 


SS. 28 bo. 


19 


\. 


Art. Iti. 


nra. 


39. a ; 9 ; 
11 horses. 


so 


^. 


«-lii» 






SI 


J. 


»■ 11 ; 1|. 


E 


Art. ltd. 


SS 


H- 


i Wr: HI; 


1 


S. 1008. 


S3 


*«■ 


HI' 


L 


5. U88. 


si-m- 


i.H;lliH- 



V 324 jj^sivejis. 


-m 


■ '■■ HMl! II. 


M. lS7ijd.i 


K. 5A. 


7il^^^ 


' «! /A! 


•««»(|. 


« J. 


75. 14ft ■ 


M. 


«. »l»H. 


J7. %H 


70. 11. 1 


». Ill Hill. 


«i. HI). 


SS, 401 cu. 


77. SH. 1 


'"■ Hid Ml. 


«». 1«|. 


59. 338i aa. 


7«. 17H. 


". m-.fi,: 


«».»*. 


f. Ki!. 


70. i. 


m- 


JO. imi. 


^7. $114!. 


to. 7!|. 


'••• mi III: 


«. 08H. 


4f. 8735 cts. 


?7. J. 


Ml HI. 


SS. 10811. 


*7. »io.5a 


f?. li- 


». WiAi 


ja. 831). 


41. 11.731. 


st im. 


W 1 It. 




*. (.871. 


«. i(. 


'*■ nil II! 1 


.Irt. ISO. 


«. »8S|. 


«5. 2AlJ, 


III 1 SW 


r. 7». 


47. $31H. 


«S. »|. 




». 3|. 


4«. «845. 


S7. WMBB^^ 


Art. lie. 


». 1|. 
10. 181. 


11. tl2A. 

»0. »S/,. 


«S. tl47. 1' 
!». (85). 


1. 1). 


;/. |. 


^7. *14£!|. 


00. liOH. 


». A. 


'•". lfl|. 


SI. »3»1, 


s/. llHiAl 


J. llv,. 


M. M,V 


JJ. Jll.flBl. 


«A"1. 


A »»,•,. 


U. 241[, 


.!J. «329»|. 


j;. 8l| til 


'■ I. 


M. IMA. 


M. #7196. 


4«(lHL 


« 111. 


IG. llOj. 


5fi. 15784. 


SS. |. 


7. lai. 


77. 73H8f 


57. »47H. 


54. Ifc^ 


». 10(. 


7fi. 338871. 


a m. 


55.A^B 


.■'. »A. 


'.'. M. 


JO. Wl. 


50. K^H 


in. s:l|l. 


». II. 


«o. «imn. 


57. A^H 


i/. 371. 


-"7. |. 


07. »78,V 


ss.r^ 


K mi. 


.-!, J. 


0?. *ll0i|. 


so. 2/,. 


«. »ioii. 


«. H. 


03. J35,'5. 


40. H. 


«. 111. 


'1. |. 


C4. 80S bbl. 


41. I. 


M. nil. 


«5. A. 


65. 434J!. 


48.11..^ 


/«, Mil. 


w. l,v 




^. 7«M 


/r. mi,. 


w. lA. 


Art. 124. 


<**^B 


IS. ||. 


.-.I. 6||. 


'. A- 


45. 1|. ^ 


">. H. 


S!l. 7|. 


.'. ft. 


40. 5Hi 


«i. i|(. 


30. 8||. 


0. lU. 


47. 7. 


«/. 13ft. 


»7. i|. 


70. 38. 


4.7. 13H11I. 


-•-■. 7||. 


7S. 10. 


"- .*I. 


40. 34t0Mi 


sj. IDA. 


m. 11. 


77. If. 


871 lou 


»J. «114A. «. 131. 


75. 71. 

i 


50. OftyLi 





-4A'5fr£'j.j. 


335 


BaB/rTi: 


?fl- 23Ji;21,V: 


-% fSMl. 


17. .9. ^^ 


69^yi 


IBA ; 88|. 


S-;. 11+. 


IS. .07, ^^H 


SI. auajib. 


rr. 25| ; 23J ; 


5^. 13 (J yd. 


i9. .70000; ^^1 


S3, n. 


2111:38?; 


SS- 2^',; Ji;l. 


.UrWOO; ^^^H 
.30400 ; ^^^1 


S4. 1- 


7*-80A:26!J: 


S^ 10|lb. 


^a 25000 ! ^^\ 


S5. li. 


47H: "ft. 


^5. Z\, da. 


.1070; 


SB. 41, 


rs. BBi ; SB( ; 


se. fl30. 


.0008. 


57. a. 


aS93J;l|S|. 


S7. Vi\ bU. 


SI. 4.0000; , 
3.1700; ^^^ 


5S. m 


f''- 8BA;3A; 


^■S. 3}. 


.1300; ^^1 


S3. 17)Jlb. 


mi:Ii 


^9. %m. 


.0408. ^^H 


60. 6JI bo. 


«'■ 5i;li; 


SO. 7J tlmea. 


^''^ A ^H 


€1. It yd. 


7:1J. 


^i. iJ,i>«rowod 


^H 


«■ lA; A; 


.?5, 13 ; 6 ; 




^H 


A;i|. 


33i : 2(. 


55-. jiaooi. 


~^e. »}• ^H 


«.m:A: 


s^- 11, S; 


^.f.-*41MH. 


^H 


A:1A. 


i;f 


55. «5141i. 


?*■ *iH. ^^ 


fi* III; A; 


S4.H:H; 


3G. t4411oat. 


«a. xh- 


*;tf. 


A; 311- 


57. 8H. 


^. A- 


fiJ-n.-H; 




5«. 14. 


SI- A. 1 


AV:3A. 


^1-*. J27. 


53. 38^. 


«!■ .^H 


ee. IH; H; 


^- W- ; 'JJi ; 


40. 33H. 


^^- tAt- ^H 


A; If. 


AJ|°. 


^l. 189. 


-^^ ^H 


W.ill;H; 


^' H; M; JJ. 


4.^. Sif. 


^^H 


H:H. 


S. lO^s. 


i3. %\\. 


$131: ^H 


<tf-m;A: 


■^- 4A- 


U. 8. 


^M.; ^H 


*i;ii. 


5. ^. 




|36i. ^H 


®-«riTh; 


fl- 3H- 


Jr/. 148. 


$.75. ^^H 


A;IA- 


7. 30 ; If 
S. 140 bn. 


1. 61500 cte. 
S. 2406 ct& 


S9. $.875. ^^H 


8A ; 6{(. 


9. *5 89J. 


3. 920610. 


il- $-31}. ^H 


8rt ; 4 J. 


JO. tmsi. 

11. $4013. 


.i- B60m. 
J. 763 m. 
fi. 475 m 


.50. ^^1 
4S. .60825. ^^1 


IS. \. 


?. 13467. 


^. .003J. ^^H 


8i;H. 


13. \\. 

U- 60 ft. 


8. tlO408. 


^5. .303. ^^H 


*-7il;3JS; 


a «46,7a6. 


^^H 


laiJi If. 


m. 17Jlb. 

'6- tVo- 


/ 76ft cto. 
?. #51607. 


7. .033. ^^H 
i^. 1.875. ^^H 
$■''. .006. ^^H 


lA ; I- 


7. 57!. 


.?. (30.09. 


0. $5.S. ^^1 


42i;f. 1 


*. 4J lone. 

9. t.7a. li 


i. M5ctB. 

i. .3a 
e. .108. 


i. $13,635. ^^1 
^. $42.20. ^^H 











■^ 336 


^ji'srps.ffi'. 




™ Art. ISl. 


i^ $.162. 


21. $.72. 


51. 263.4163: 


15. 4.3ft303, 


SS. looooa 


6.1588; 


S. 25.6178. 


ifi 


.8828. 


^3. $.50. 


83.281048 ; 


i «iy«.788. 


77 


.74773. 


2i. ,08. 


2-78. 


£. «274.715. 


/5 


S105.188. 


^5. 1.17. 


52. 5-99721 : 


6. ?84Q56. 


IS 


$36.0063. 


SG. $31,565. 
S7. .875. 
S3. $.113. 


3.59994 ; 


7. .495. 




573.8. 


.000216 ; 


8. 35. 


21 


620.7. 


6O0O0. 


9. -0625. 




1.375. 


.S9. .36. 

50. .06i. 

51. .09. 


S3. 2:35; 


JO. 50,44. 


'JS 


876. 


43-625; 


■ 11. 0.304S. 


H. 


20.496. 


S4. 7(5^6; 


H i~- 3.e»u»7e. 


S5 


.04765636. 


J3. 12 coatB. 


■ iJ. 9.99. 


SG 


43. 


S3. 136 bbl. 


17.019; 


^B i4- 1873135. 


f7 


.0006076. 


^4. $5.85. 


336.171. 
55. 723.9844: 




2S 


US: 


S5. 28.8 bu. 




«9 


^0. $]OJ575; 


11J3788: 


^H i7. tass. 


JO 


311.8. 


14.635. 


46346.15A. 


SI 


$188.56. . 


33.06J. 


56. 87.412; 


S3 


$3467.35. 


37. 65.38. 


7.7; 


^H so. 354.765 tons. 


SS 


$962.50. 


J5. .4. 


9948A. 
57. 241.75; 


^H £./. $1427.12^. 


Si. 


$68.56. 

78.135. 


5.9. $193,75. 


H ££. 81.625yd. 


SS 


.^. 44.33. 


181.875; 


36 


$8869. 
1135. 
448.25. 


41. 1-7. 


833.3}. 


^ «i 2194.85 acres. 


37 


42. $33375. 


68. 23.25; 


«5. 28.Ba43 bbl. 


38 


45. 66 Jb. 


764.8«87Bt 


^. $4149.135 


S9 


438. 


44. $7-45. 


E9. leeJSBTBl 


«7. $19.77. 


40 


14!J91.e8. 


iS. 887.574; 


S8. $7063.15. 


U 


33.93. 


323.676 ; 


478a.781S(j 


^ £9. 387.33 rd. 




104.976 ; 


9.974SH. 


^L JO. $9.40. 




1000. 


60. 3.3831S: 


^1 SI. 289.7892. 


Ai-L 155. 


46. 76.104; 


.0167S1IK: 


^1 5^. $63.33. 


S. 33S6|. 


.331; 


841.48. 


^B 5J. $4.1875. 


S. 4500. 


.0030 ; 


62. .881. 


^B Si. $95. 




25.55 . 

47. 1679. 768 ; 


6?. 1664. 


^B 35. $47.07. 


i $i.35. 


OS. 688, 


■ 


947.24; 


e.^ 144951. 


H ^I'f. JJ3. 


7. 4603. 
8 100. 


4531.53 ; 


6S. 395. 




300. 


^rf. ifla 


^1 e. 15.544. 


9. .01. 


4S. 87.6988; 


ff. $333.50. 


H ,J. 285.06466. 


10. .1. 


.0004; 


S. $7060. 


^P 4. .0273288. 


22. .0455. 


.0000078; 


4. $355. 


^ 5. 5.4008. 

6. $U.70. 

7. 3.984. 


U- 1.76. 


p. 344.7IS5; 
.975; 


5. 350; 

187.5a 
e. 315,50; 


8. 104183. 


25. .31, 


.33615; 


$626,00; 


9. .0570. 


K. .10. 


4.61J. 


$802.50. 


10. $8,125. 


77. .0175. 


50. 568.1735 ; 


7, 173. 


11. 8448. 


75. 0105. 


506.0765 ! 


S. I9.83i. 


JS. $.84317. 


7fl. $3,135. 


24.5470635 ; 


W. $866. 


IS. .0SI353, 


20. 110. 


10485.5f^. 


22. $384 







^jvsn'SJiS. 337"« 




i. *14.(13. 


.!. 11480.84. 


29. $9153. 




fi 


■110.76. 
175.82. 


.j. 124.009. 


.10. 876570 hr. 




7 


5. 102.80. 


51. 1480 vols. 




* 


*3iJ65. 


G. 1U.03S. 


se. 256 pp. 




S 




7. $09.03. 






S. 717.08. 


Ji 8844 Ibi 




Art. IGti. 


5. 631.08. 
W. 114.7Q. 


36. 20501b. 


f3. 


J- «r ; VW« ; 


^. 836301b. 


keU; 


n. 728.60. 
ii". $181.85. 


S7. 6325 lb. 

tfj. 81601b..N.T. 


np.; 


S. $31,126. 


A,i. 197. 

S. 4r,515 gr. 


S'J. 75« lb. 
^. 401834 lb. 
4/. 15681b. 
4S. 18001b. 


trnda: 


^ 


.8 yd. 


3. 105S43OS. 






5 


28 ba, each. 


4 6H245 mill. 






6 


«ai.875. 


5. 63004 ft 


Aft. las. 




7 


$87a35. 


G. 2046 in. 


f. 14hr24iiiin. 




* 


$60. 


7. 43605 aq ft. 


.y. 7lz. 4pwt. 


rd<; 


9 


$322834. 


5. 14018 lb. 


i. 8i qr yd. 

6. aVk. I dii. 9 




20 


$a.->.4i. 


9. 5480 pwt. 






F5;S^- 


W. 535600 mia. 


br. 86 mlQ. 




/? 


«.50. 


11. 9096 uu, fc. 


6. 138 sq. id. 10 


04. 


IS 


lTi:f< 


;?. 0210 pi. 


eq. yd. 108 


'. 


u 

IB 


*584.tiO. 


13. 703 qt. 
Z^. 200uiii. 
15. 884 doz. 


sq. in. 
7. 1 dn, 9 Lr, 88 


16 




min. 




17 




iC. 1008 gi. 


S. 14 ft. 51 in. 




18 




17. $1045.50. 


9. a gal. 8 ql. 1 




19 


$312.75. 


18. 080 rd. 


pt.3gi. 




SO 




19. 503 bbL 


!0. 23 br. 4 mla. 




SI 


63 M. 


SO. 80 boxes. 


48eec. 


f? 


£/. $39.35. 


11. 411b-8.BB(«i. 


ss 


S^. 3160 81]. 


iS. 2 pk- 4 qt. 


Si. iBa.a5iij. 


SS. $482. 


/3. 3 rd, 9 ft. 3.88 


\es. 


SB. $.75. 


^.^ 2419200 Btx. 


in. 




S5. 30 bottluB. 


U. 4 da, 14 br. 




Art. 172. 


?e. $17.64 


43 mill. 43.3 




1. S117.33, 
S. 11489.46. 


S7. 1930 rd. 






a¥. 6760 sq. rd. 


15. U.4 0I. 


•.199. 


5. 14 lb, 1 


OT. 18 pwt. 


7J. 3371 dos. 1 
75. 251 aroro. 1 




6. 25 T. 1 


cwt. 70 lb. 


/3. 23 reama 7qji. 10 ■ 


U pk. 7 qt 


7, S5cwt, 


37 lb 16 oz. 


Eb. 1 




S'. 13 lb, G 




li. 16) liun. 8qi]i. 1 


-6hr.48mlij. 


9. 201 biL 




/5. 34 vd. 1 ft. 6 In. | 


t. liO. 836 gro 


1 iat. 4. 


JC. 4 im. I 



Ks 


ANSIVEXS. 




^B XT. 401 yd. 


0. J. 


16. 30 Cd. 6 cd. tt. 14 


H i«. 160 acres. 


/O. 58125. 


CD. ft 


^V m. 8 BQ. rU. 25 eq. jd. 


/;. .36100 + . 




^H 4Bq. ft. 113si|. in. 


1.?. .33926 + . 


Alt. 203. 


^K «7. 30 cu. ;d. 3 CD. ft. 
^H ». 342 Cd. 64 co. ft. 
^H «. 6 cd. ft. 


15. .01. 
14- .13035. 

75. .4875. 

16. JS. 


5. 4 yr. 3 mo. da. 

3. 9 yr. 8 mo. 29 da. 

4. 10 yr. 3 mo. 5 da. 5 

br. 

6. 175 dn. 

7. 358 da. 


^P 24- ^^ pk- 2 qt. 

B^ £f. 4 lb. 1 OE. S pwt 
£e. 8 nk.' 4 da 


jr. .3135. 
IS. li. 


i3 i. 


S. 13 yr. 4 mo, 31 dn. 


«■. 7hr. 67inia.l5Bec 


^. ^^. 




£8. 15 mo. 


SJ. if. 


Ai-t. 204. 


S9. 38 reoma 15 qui. 7 

Hheeta. 
ao. 260 bu. 
ei. 643 bu. 
as. 304bl)l. 16gBL8qt. 


«?. ji- 


S. 31hhd.40gal.3qt: 


gs. A. 

Art. 301. 


GObhd. 40gal.: 
94hhd.59gDLlqL 
S. 17 rd. 1 yd. 1 ft 8 


as. $818.24. 
J4. $469.44. 
SS. $1900.80. 
flj. *301.00. 
J7. $10.93. 
S8. ¥09. 
«d. $220.50. 


5. 190 bn. 45 lb. 
4. $130.48. 

fl. $61.50. 

6. lO^ro. 8doz. a 

7. 15 lir. 2« min. 


El rf. 4 yd. 1 ft, 8 j 
4. 66 c'a. yd. 30 cu. ft i 

181 CD. ID. 1 

l!i3cu.yd.35cu.ft. 


S. 00 gal. 1 qt. 

9. 33 cwt. 84 lb. 1^ 


aoScaizL 

5. 3d«ta0hr.34inln. 




8 da. 13 bi. 42 mia 


10. 19 'cd. 3 cd. ft. 13 


6. 476 Cd. S cd. ft, a 


M. $aa80. 

.^. #64. 
*S. $90. 
4?. #i57.60. 

4*. $5,035. 
4i). $48. 
£0. $87.82. 


11. 22 yd 3 ft. 10 in. 


035'Cd.'a cd. ft 


IS. 3 hhd. 17 gal, 3 qt 
3gi. 

Jjf. 202. 

5. 71 lb. 8 nz. 

6. 35 Ca. 6 Cd. ft. 4 

cu, ft. 

7. 4 T. 16 cwL 5 lb. 


7. 1 lb. 7 OB. 13 p*. 

S. 56 T. 8 cwt 
9. 4331b. 

10. 2br. 9min. 8e». 

11. 10 lb. 

IS. 7 hhd. 65g8l.0qt 

1 pt, 
IS. 1 mi. ]40rd.Bt 

2,4 in. 




13 oz. 


14. 37 A.,140Bq.rA 


^H ^r(. SOO. 


S. 13 Bq. yd. 3 sq. ft. 


16. 11 ft. 10,5B in. 


■ n 


133 aq. in. 
9. 8 cwt. 41 lb. 10 OB. 


16. 3,34 gr, 

n. 13 rao., or 1 yt. 


^B '-A- 


10. 5 lb. 8 oz. 10 |iwt. 


IS. $196.80. 


^B >. A- 


11. lwk.6da.5hr. 17 


19. $135,35. 




Diin. 16.8 sec. 




IS. 30 br. 34 min. 
13. 4 qt. 


Avf. 20B. 


^K 7.1. 


14. 137gftl. Iqt. 

15. 8 gflJ. 3 qt. 


S. 41 B»l. 3 qt, 1 rt. 


^ 


S, 54 yd. 3 ft, 3i Id. 



81 bu, 1 pk. B qt. 
1 pt-; 

asW 1 ik. qt 



llyd. Oft. GH' 

Ryd.Oft.aiS"' 
, 1 OL a cd. ft. 5 



Se. I9B.55. 
SS. 1447.99. 

gj. $11.70. 

Art. S34- 
S. 10700 en. in. 



I. jd. U ci 



9, 5 cu. yd. 25 cu, 

10. 1 hr. 13 min. 

11. IMi Cd. 

■frilb.l3ioz.|j-; jig;i8. 

. aiard. 5ft.| ,^^ jioa.iio. 

IB. SCd. 
/fj 4B |>T perclies, 
/7. ft4l0.1U. 
IS. *50.80. 
, W. 8 ft. 
£0. 



f - 313i aq. ft. 
>. (2568.75. 
> sard. 
-7. »43.871. 

^. 115.50. 

-i. 43i yd. 

'.5. $111.10- 

f«. ai.29!-i sqnwoB. 

^7. 1139 57. 

fS. 12 planks. 

Jfl. $108. 

«0. 840 snda, 

«i. 11316 shiDgleB. 



eeSA ^ercll08. 
... *337C 
«7. 2142 en. ft.; 

$33330. 

JW. 836. 

la^ board ft. 



71 288 
ZI 73 
IJ. Ji4.20. 
lA. J15.75. 
«. 16.14. 
lie. *1.06. 



\iU. 315boardft,Sfiia 



3. 374,% gaL 
A. 61)bL 
a. 54S hhd. 
6. 1968Jlb. 
T. 3500!? gaL 
S. »14.fiti. 
9. 149i? gal.; 

1250 lb. 
10. 2iei|ictt.ft. 



i*. 15 ft. 
JO. 193 bu. 
Ji. 8 ft, 
IS. 1081 bn. 
I* 56.7 bo- apploBJ 
73 ba. barley. 

U. $1920- 

15, $173.35. 
$20.1,06. 
$355.03. 

.„. 39A bbl. 

19. 6971 toDB. 

to. 537.1 bo. 

SI. 238,14 bu. 

££. $20.68. 

SS. SJ tollB. 

gj 270 tons ; $1485. 









" 
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AJ\fSIV£XS. 




■ Art. 242. 


n. $635. 
e. eojd. 


!&"■ 


Art, 2GS. 


s. zm\ lb. 


7. $8500. 


6. $3983.40. 


H. $116.25. 


S. $6331. 


*. 334. 


7. $1000.12 J. 


5. $76.17. 


4. 14.848 rd. 


9. 3841b. 


S. S;95.8a 


.^ $378.13. 


s. jeoi440. 


/O. $31,375. 


9. $4.58} B. p.; 


5. $83.11. 


6. ^leo.oi. 


i7. 3000 ft. 


71.S3wli.gaiiL 


c. $379.40, 


7. 2 mi. 306 Id 


12. $2476-80. 
«. $270a 


1". tlOlosa. 


7. $283.19. 
S. 196.90. 


8. 38GI ft. 

9. S9ll bu. 


11. «1050gaiu. 


14. *13465. 


IS. 9f eta. 

15. $187.80. 




W. *I75. 


i5. 4500 bu. 


^rt. JSfifi. 


Ji. $805.49. 


Ifi. $7ai33.8lij. 


IG. $2096. 


J^. 21,8 bu. 




17. $1177.05. 


?. li^. 


IS. 4371 lb. 


Art, 24t/. 


15. $27a3.5a 


S. 2i'%. 


li. 138 men. 


s. asoo. 

5. $6000. 
£. fiOO, 
e. 1717.38. 


19. $4375; 


4. 5%. 


15. IOTA lb. 

IB. m\ lb. 

/7. f98&B.35. 
18. «831.73e. 


$3.80. 

50. $.531; 
$1.08!. 

51. Hi ctB. 


S. 8J^. 


J9. 708S. 


S. 175 A. 

9. 42.3 cwt. 
M. 13Wba. 
//. $450. 


SS. «2.'85. 
Art. 258. 

S. 25^. 


3. 16800. 
S. $8600. 
.f. $8400. 

s. istaa. 


A BOft; 40%. 


/?. $7400. 


3. 40%. 


Art. 268, 


s. 18! s. 


/l(. 57 ft. 


.*. 14J«,. 


i^S-^*- 


li, 1342 mL 


5! 16?&. 




15. $485. 


5:i3|: 




6. 73V^>. 


i6. $336.40. 




77. $400. 


s. ^%. 


S. 356 bbl. 


*! 7o^.' 
10. 18%. 


IS. $600. 


ft 60%. 




7,9. $2400. 
SO. 343J A. 


W. 371%. 


Art. 271. 


Ji. 8%. 
13. 87iS. 


^/■t. 353. 


Art. 2G0. 


S. 7375. 
S. 38.fl0 


IJ. 151%. 
J* 1%. 

15. 6%; 65fi. 

16. 75% ; 20%. 


1. $83ae2i. 

3. $578 ; $174 


S. $9375. 
S. $8.80. 


.*. 00. 
B. $385. 


S. $1351.78; 

$383-78. 
.{. $350.17; 


.j. $1.50- 
5. $1414. 
7. $336. 

5. $86.35. 




19. S0%. 
50. 65%. 
ei. 7% ; 4H!t. 


fl. $8,125. 


10. $.75.' 


3. 1%. 

*!f%. 


^- !?.f ■ 




Jt-C. 37 a 


^i-(. 2*e. 


S. .054 


Jr(. 3Si. 


2. 13BO0. 


S. 130 gal. 


Jr(. 336. 


S. $150. 


,*. 8960. 
4. $60000, 


S. fiOO. 


B. $4.37J. 


5. |S8. 


5. iflooa 


.^ iI380 bbl. 


3. $3498m 


4. t27soa 


fi. 450a 





AJ^SWERS. 331 


An. 277. 


M. *S370.37. 
Si. 14080,50. 


S. $3.57. 
!J. $6,84. 


SI. $890.10, 
SS. $1350,40. 


e. 5|iniUs. 


SS. I.31J. 


10. $16,39. 


SS. 583 gain. 


S, $95.35. 


-J. *405. 


//. $343.64 


.5.}. $5087,83. 


.*. *108.87i. 
5. |l3.09. 


Art. 294. 


l^\ $318, 
13. $369.34 


^■5. $838,07. 
10. 1120.69 


.?. $12.68. 
atO%: 


H. $4,78; 


27. 1868.53,1oaa. 




$3.4S; 


SS. $54, loss. 


Art. 2S4. 
S. t388.6e. 
a. 15430. 

4. 170.10. 
B. 1842.40. 
e. 1334.875. 

7. 1405.10, 

8. 132. 

5. 1706.25. 


.IS,"'*- 

iLtSS; 

$148.04, 

at8%. 

5. $M9.47. 

€|. 

<;. $3.46. HtS^; 


!5 
IG 
17 
18 
19 
SO 
SI 


|8,63. 

$57!3d. 

$34.94 
$473.14 


Art. 300. 

4. $669.13, 

at 6^; 
$834.56, 

at li%. 
6. $6936.09. 

at 7%: 
$6069.08. 

at 8%. 

6. $1408,08. 

7. $1500. 


^j-t. 2So. 


$4.03. at 7%; 
«4,32,at7i%. 


SS 
SS 


$1543.50, 
$136.39. 


1. «e7B0;13?&- 


7. $115.70. 


Art. SOS. 


S. 8%. 


S. ft4B4ai3J. 
.fl. 13.84, 


at 5% ; 
Sil85.12, 


4, $859- 


S. 71%. 
10. 7%. 


i. ti%m. 


at 8% ; 


5. $8189. 


11. 3 mo. 13 da. 


B. |t636. 


$303 36, 




$63,75. 


IS. 3 TT- 9 mo. 


6. 36%. 


at 9^, 


; 


$337.11. 
$51.67. 


IS. 8 mo. 13 da. 


7. !|a.50 ; 23%. 


S. $431,99. 




U. 1 jr. 3 mo. 




9. $85.73. 


9 




15. 8 jr. 1 mo. 15 


s! |300"loBt. 


10. $70j28. 


10 


$8,40. 


da. 


/i. $491.87!, 


1. 




16. $19500, 1 


3S. 11063. 


iff. $13327.fi0. 




leisi. 


17. 6i%. 




is 




18. $33700. 


«. tl38. 


Ail. 3»6. 


U 


19186! 


19. $153091. 


I* ^.m. 


f, $9.09. 


15 


$51550. 
$3579.86, 


SO. 4 jr, 3 ma 


15. 80%, 


5. $0.38. 


IG 


SI. 7i%. 


.le. |t8.43gain-d. 


4- $36,47. 


IT 


$1519. 


SS. 4 mo. 


17. »8700. coat. 


5, $33 70, 


IS 


$411.96. 


S6. 10^. 


X8. $453,81, 


G. $3.84. 


19 


$1355,35, 


SS. Ilsobo. 


/fl. 4% loai. 


7. $3S,a4. 


SO. $1020.48. 


Jr*. 302 




$137.93, comp. int. 
$466 654, nint.; 


5. $443.49. nint.; 
$48,49. comp, int 


ff. 91371,60. amt 




$1)0.854, comp, int 


6. $316486. amt.; 


»Sfl.60, coinp 


int. 


i. $1330,086, amt.; 


$16486, ramp. int. 


»«3S,83, amt. 




$130086 comp, iat. 




$135,89. com 


3. int. 


$1588,65. amt. 


£153.41, comp. iut 1 


3. J777 93,Hmt 


1 $338,65. comp, int. 1 ' ; 






ANSWERS. 



«. UOO, p. w.; 

$14.40, dJH. 
A »2500, p.w. 

fl4G. dJB. 
.*. »46117,p.w 

118.63, dis. 

C. i4.53, lose. 

17. 1946.40. 
«. *.83i. 
a. #3877.73. 
Art. 318. 
S. 96.65, dia.; 
i361.3S, pro 
3. |6.27. dia. ; 
#591.33, pro. 
4. #11.70, dis,; 
#872.90. pro. 
B. #19.44, dis.; 
#1080.56. DFi 



#591. 
4. #11.70, dis. ; 

#672.90. pn 
B. #19.44, dis. 

#1080.56, p 
e. #15.02, dlB.; 

#859.98, pro. 
7. $13.54. dis. ; 

#1336^, pro 



9. #21.98, dis.i 
1918.07, pro. 

10. #20.51. 

11. #1473.88. 
IS. #3i!, dis.; 

#448, pro. 
IS. #.90,diff. 
li. #563-44. 
15. #3.55, diB.; 

#861.45, pro. 
le: #9.33, dis.; 

#870.78, pro. 
17. #B.73, dis.; 

f 1340.38, pro. 
IS. #8.75, dia. ; 

#1491.26, pro. 
19. $3.50, dia. ; 

#373.10, pro. 
SO. $1614.47. 
£/. Mat Dec 15: 



#1276.43, 
1. Mat-Juot.., 

59 dtt.,ienn of 
dis.: 

#.'500.18, pro. 
?. Mat. Apr. 8 r 

48 do., term of 



?. $1278.42. 
I. #281.94. 
(. #130.'i.53. 



S. #3446S.7S. 

s. iiQtjseas. 

A. #1740, eaiu. 
Art. 3S!/. 

2. 136 shares. 

at 10 ^ dis. 
102 sliaree, a 

30^ prem. 
S. 330 aharea. 
4. 204 shares. 



S. #21100. 
Ai-t. Hil. 

2. $TO0. 
S. #3630. 
4. #31.45, lOES. 



#1278.76, 
face. 

IS. $.58430. 
13. S194.64. 

An. 323. 

5. #606.37. 

4. #866.98. 

6. #868.09. 

6. #1383.33. 

7. $173.75. 

5. $316.39. 
9. $16^.31. 



S. $312.86. 
3. $355.15. 



7) » ot 84. 

S, 8f%. 

4. 9% bonds 

H^ better; 
6% bonds 
A% better, 

5. N. T. 7'H 

Jf^ better. 

vIi-(. 3S0. 

S. #1601.9a 
S. $850.80. 
i. $491.77. 
5. #1135,40. 
U. $1194. 



All. 3.->l. 

.■5. $829.63. 
i. S1664.00. 
B. #3030.58. 
G. #97if.8S. 
r. $1309.03. 
S. #783.10. 
y. $1873.18. 
70. #318.45. 

Ji-f. .-iSfi. 

2. 8 mo. 25 d». 
^. 6 mo. 26 d«., 

time of Cr; 
June 37, '81, 

E,). Ume. 
.i. May 6. 1883. 
J. 5 yr. 20 da. 

from dale of 

Inst pnym't. 
7. Nov. 26, 

Eq. time. 
S. 73 da., 

term of Cr. 
Feb. 26, 

Eq. time. 
9. Mar. 7, 

Eq. time ; 
$117801, 

csiBk rslae. 

Art. SH7. 
S. Aug. 19, ■8E, 



At-t. 372. 

1. ISO. 

S. 1738. 
J. 48. 



-. #601.20. 
7. 19i!jd. 
S. 87.08. 

if yd. 





AUSH'e/iS. ^^^H 


Art. 44m. 


10. 6 ft. 5.8 in. 


';j. 600 bo. w-t : tOi. Sl^^^H 


3. 20. 

i. 55. 

s. n. 

6. 88. 

7. mi. 

8. 1668. 


.-./. HiH lihd. 


laObUporkr 


MS. tas 


tl. .IB. 


18S]:bbl.biir. 


«w. $&SL ' 


«. U mo. 
M, 11824880. 


fi5. ,2<mS5. 
6S. 1590,'rg«L 


KT. SI440I>- , 


«>. 19156. 


67. fOTSjikV"- 


i^^. e-'t Si 


tS. «22eL44. 


G8. 2310 MDB. 


""■ ^^^ 


IB. .48, 


et>. $IS8 33. 




0. H. 


E7- 8.1,88 ft. 


sisr- 




to. 11- 


f«. 25 ft. 


lis. fiiTTaea 


It. 1.48+ . 


*». *143.fl0. 


7i. #i4oe.oa 


i£r. 9maL 


/J. 0.8. 


50. $16108.84. 


7,J. $430.15. 


m. $i.fio. 


«. .4 (J, 


3j! MiS. 
5J. eSl ft. 


7J. 000 men. 


;/5. $125. 


J4. 884. 


75. 100 pd. 


ii*;. iT.t«R. 


IB lan. 


76. 14 CD. ft. 


//-- $83218. 


i«. 1.B874 


34. 7 mo, 18 d». 


77. $3905. 


lis. $90. 
119. ^.24 


17. 1.8171. 


3d. *88a.a3J. 


7*. 7454 rails : 


ifi. 2.0S00. 


3S. »08. 


$373.71. c.«t. 


ffimp, int. 


;y. 27.18. 


,?7. aao.v Bq, ft. 


79. 8 yr, 4 mo. 


$3302:34, 


W. (108. 


Sfi. 96S.33. 


.W. 21 Oft. 


ftinoont: 


£V. U ft. 


5.9. *aisoa 


SI. 4 jr. 9 mo. 


$295.58, 


t!. 12180 tq. ft. 


^0. «S75.00. 


SS. $230a.50. 

8S. 87iS. 
#4. $lkl7. 


comp. inlj 


S3. 5 ft. 81n.+. 


,^7. 9603.86. 


$2215.86, 






comp.oial; 
$1673,W+, 
pt«s.w^l 


,Jr(. JO/. 


43. |l.20. 
W. 1^3.77. 


iS. 156 ft. 
SG. $616. 
«7. 15863A ^ 
88. *390.I8. 


1. »M.a7. 


.^5. 9103.60. 


$246.07, 


f, .1, 


if.. s.OO. 


irn.' diw'lf 


a. oao. 


jr. »i837a. 


*ff. $79,00. 


$288.30, 


B. HSO.' 


4--<. Q%. 


80. 81,«„%. 


b-k di«t; 


p. «IOOO.B: 


91. $250000. 


$1686.80, 


e. 15(10 A. 


ilQOO. (J. 


Si. 80 rd. 


prowolB: 


7. #1,18. 


ifl. 1.80. 


93. $2087.75. 


$3252^0, 


,ff. W3.aa. 


s;. |48.60. 
5-'. 1118. 
55. 261.35. 


94. $130. 




fi. 1280 ri. 


95. 19*4 tfles. 


J?0. $2.16.' 


10. KN.U. 

11. 11(1.78. 


Se. S1343, gain; 


iJ/. .033%: 


S^. (I, 


30!;% ■' 


$58.13. 
ISg. $850.73, 


IS. e A. lOfl.9 Bq. 


S5. $818,77. 


37. 15 3 S- 
'.tS. $1 73.53, 


rf. 


55, 15,33. 


loss. 


/J. 11.60. 
JA i4.6 poh. 


57. $308.09. 


99. *22B. A's; 


m. $2200.66!, 


5fi. e,", da. 


$880, B'b: 


coet; 


IB. 1100 lb. 




$370, C'9. 


$2436.66], 


M. $1884 


UO. $06.83. 


im. 173.B8Bbn. 


Boldfw: 


17. f4S0. 


e/. 20',S. 


101. $71.25. 


:i:2833.831, 


W. ai da. 15 hr. 


6'f. $489.84 
G3. $3HB.61. 


lOS. 860 acres. 


asking price. 


Uotin. 


103. $30.75. 




m ^ 




^H 







ANSlfERS. 


83^ 






ADD E NDA. 














0. 


16. 511 33. 


^1.7, rfsr. 


An. 440. 






ju. 6 8. aa sff. 

i7. f:3 n\85. 


S. 5 hr. 57 min. 

49 sec. 
S. B lir. SB min. 


1. $925. 7a. 






ifi. a ft 9 in. 

19. 13' 51' aa?". 


An. 446. 






so. 9 oj;. S pwt. 


aiaec 

4. 1 lir. 3 miD. 

flBnec 

5. 1 hr. 13 min. 

33ii sec. 
ti. 51mm.l88ec. 
7. 1 hr. 40 min. 

S. G hr. 38 min. 

37 680. 

!). 1 hr. aa min. 


S. $B0.13. 






14.4 (rr. 


i. $3Ba7,3ft 






f /. 8983.711 ft,. 


fi. »10S0.]0. 






ts. 434.»B775 A. 


S. $612.77. 








7. $1348.11. 






An. 424. 


8. $1877.44. 






1. 1 ml 4 ch. 


». «098.r7. 






3 rd. SO L 


W. $539.10 






s. ■am facb. 1 ft. 


U. $4310.83. 






S. 5Sr 33' 30". 
.*. CoDg. 6 0, 4 


An. 447. 






f,Ulfl4. 
5. 87", SO oiut. 

milea. 
fl. lb3U SO !3 

31. 


10. 5hr. Omtn. 


4. £1543 4h. Sd. 






le]i Bee., 


B. 1664,13 






Cincinnati ; 
4 hr. GU min. 


marks, 
e. 35860.46 fr. 






48Bec.,Chi.; 


7. 883S.1 guild. 






4 hr. 43 min. 


S. 17066iinarka, 






9. A oh!'' 
i«. .5825+ !«». 
i;. .200i3 mi. 
/I'. 3. 
13. I da 4 hr. 7 


18aoc-.SLL. 


P. siBsaaa &. 






11. 13 hr. 7 min. 


». 13918.75 fr. 






41secnighl. 
Berlin ; 


ii. $600,875. 






4 far. 5S min. 


An. 454. 


8». 


min. 30 MC 
/^, *3375. 


46) «ec. P.M., 
St. Paul. 
i^. 5hr. 5min. 


1. 103. 

S. 8. 


31. 


/J. 9(10 nl. 


3. 15. 


!00. 


iii. 7' 3'. 


33 BBC later. 




Art. 426. 


Art. 438. 


iio'. 


1. 80 A.; Sseo. 


S. 1120. 

i. f 04. 

B. lfS3 3S. 
f;. $1096. 


ISO Bq. 1. 


S. 57(10 ralla : 


8. 6. 


)I>T. 


$330.40. 


9. 11. 


J". 

1" 7.3". 


S. »340. 

.^ 340A.;5sec 

5. 130 A. left: 


10. 333. 

//. 78. 
i?. $33448. 


ft. 3.64 


t3730. frain. 
e. 430 A. Ifft ; 


An. 439. 


An. 4S7, 




f635, gain. 


S. $464.10 


1. 3. 


nsa. 




S. $7308. 


S. 6144. 


i". 


Art. 43tS, 


J. $11.30. 


* 4. 


fS3 31 


S. 107° 19' 4.M". 


J- $1161.04. 


i. 7. 


B. 


S. 122° 26' 45". 


6. $874.16. 


fi. 766. 


M 


B ^ll 


•jT^^^^^^^H 



ANSWERS. 



Alt. 4Ga. 

5. 42^ sq.ft. 

J. aa A. cu. 

1345 P. 
i. 1440.07. 

6. tl47. 

Jrt. 46ti. 

£. 11 ft. 



^»-i. 407. 

S. 111.8+ ft. 
5. 8 eq. ft 1.7 

4. 13 a! 41.76 P. 
Art. 46S. 

5. 84 sq. R. 
J. Bl acres. 

4. 15940. 
^. 1 BCre. 
e. 281 board ft. 

Art.. 4fi». 



S. 17.8ai A. 

Art. 471. 

S. 15 ft. 109! 
A. 6 ft. 10.6 in 
5. 5 ft. 
e. 7 ft. 3.96 in 



4. 10-01 yd.; 
31.447 yd. 

5. lU.OUS It.; 
58.W8 ft. 

Aft. 479. 
4. S07.34 sq.ft. 



7. eOLliOeq-ft. 
Art. 4S0. 

3. 31,808 en. I 

4. 2741 cu. ft. 

5. *37. 



3. 39 27 ca. ft. 

4. ^9.2S. 

5. 102000 a. *t 
33S84.6 Bq. ft. 

Aft. 48.% 
S. 25Bj8q. yd. 

Ai-t. 4S4. 

?. r,8.1Ifi6cn,P 



e. 80.035 n 

7. 10.50413 Km. 

S. 48180 8" 

9. 12.80 m. 

10. $1.92. 

:/. 24.87475 Km. 

IS. 147.3 Km. 

IS. 150000 m. 

U. 84eq. m. 

15. 32S46Sctk 

16. 1513 sq. Dm. 

17. 73 m. 

18. 35.664 ca. 

19. 88.4 cu. Q 
SO. 483.96 CO. 

ei. 89.oe«. 

{107.416. 

S£. 8677.03 L 

33. 14460 L 

S4. 301. 

as. 751. 

t6. 90 HI. 

«7. 16500 EI. 

16500000 

165000000 d^. 

S8. $400. 

4i7. 50«. 



16.91 +■ 

4. 10.773 A.; 
1^3.688^.4 

5. 30-999+ a 

6. .5387 HI, 

7. 2289.41 g.; 



S. 160.003 m 



II. \ 



«.75. 



fissa 

2J. $531.29. 

14. 1666' m. 
i5. $310.38. 
16. $185.69. 
J7. 437.7 toni 

15. %imSSL 
IS. 45 03 bo. 
SO. 2803.38 liun 



I. 3307 arpeaa 
20 sq. 



Art. 610. 

J.42eq.1e>.8lKlJ 
62800 Bq.v.j 
or. 391 sq. mil 
893 A. «F. 
19 ^. ;d. I 
sq. ft. 3tM 



J 



